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PREFACE TO THE FIRST ISSUE 


THE amount of chemical literature published each year has 
steadily increased at a very rapid rate. It has become more and 
more difficult for the busy worker to gather from this mass of 
literature the facts which are of interest and use to him. Much 
valuable material is of little use because scattered through the 
literature and therefore inaccessible. 

The publication of the Chemical Annual was undertaken as an 
attempt to overcome this difficulty, at least in part. It has been 
és limited in its scope almost entirely to numerical data, inasmuch as 
* other year books have not aimed to cover this field, and inasmuch 

as such data cannot generally be carried in the mind, but must be 
) readily accessible for use. To republish all matter of this kind 
would be both unnecessary and impracticable. The attempt has 
been made to select and tabulate only that which is of fairly gen- 
® eral interest and utility. The investigator in a special field would 
= probably always prefer to go to the original source for the infor- 
- mation he wishes. In the preparation of the Chemical Annual 

> the attempt has been made to produce a convenient reference book 
9) of- numerical data. All tables and numerical data have been 
- quoted from the original source wherever possible, notwithstand- 
~ ing the labor which this work involved. 

- The tables useful in the calculation of analytical results were 
> first compiled. It is believed that this portion of the Annual is 

quite complete and will meet all ordinary requirements. All 

molecular weights as well as the factors for the calculation of ana- 
~ lytical results have been calculated from the International Atomic 

Weights of 1906. As most of the numbers have been calculated 
» several times it is believed that few errors will be found. The 
molecular weights and other figures have been carried out further 
~ beyond the decimal point than is necessary for most calculations. 

It was thought that the tables would be of more general use if 
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each chemist were thus at liberty to round off the figures to suit 
the accuracy of the work in hand. 

In collecting the specific gravity tables those most adapted to 
American practice have been selected. When the specific gravity 
is given in terms of the Baumé degrees, the so-called American 
standard as given in Table XX XIII has been adhered to. Where 
a different Baumé scale had been used in a table the figures have 
been recalculated to conform with the American standard. 

In the review of chemical literature, which contains more than 
one thousand references to journal articles, the attempt has been 
made to tabulate and index the important articles of the year 
in such a manner that the progress made during the year on any 
given subject will be apparent and its literature easily and quickly 
found. Any attempt to give a synopsis of the articles would have 
made the Annual very bulky, and in any case is of doubtful utility. 

In a similar manner a list has been made of the most important 
American and foreign books on chemical subjects which have 
been published during the year. While the preparation of this 
list has been somewhat difficult it is hoped that few if any important 
books have been omitted. Both this list and the list of journal 
articles include publications from January 1, 1905, to June 1, 1906. 

The expense and labor involved in the publication of a book of 
this kind has been found to be very considerable, so that even 
with the assistance of a number of contributors, whose interest 
and codperation it has been found possible to enlist, the scope of 
the first issue of the Annual is much more limited than it had been 
hoped possible to make it. If the demand for such a publication 
justifies it, the scope of the Annual will be considerably increased 
in future issues. 

The editor desires to express his appreciation of the interest 
taken and encouragement given by many chemists who did not 
have the time to prepare matter for publication. He is espe- 
_ cially grateful to those whose names appear on the list of contrib- 
utors and who spared neither time nor labor in the effort to make 
their contributions accurate and complete. 


November, 1906. 
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PREFACE TO THE SECOND ISSUE. 


Tue favorable reception accorded the first issue of “The Chemi- 
cal Annual” has encouraged the publishers to make a thorough 
revision for the second issue, which they feel will increase its value 
as a work of reference and extend its use amongst chemists. The 
revision of the tables published in the first issue has required a 
great deal more labor than had been anticipated, because of the 
surprisingly large number of determinations of the physical con- 
stants of the chemical elements and compounds published each 
year. The large number of changes made in the international 
table of atomic weights for 1909 also necessitated the recalculation 
of most of the molecular weights as well as of the chemical factors, 

As a thorough revision of this kind could not be made in a 
year, it seemed advisable to abandon, at least temporarily, the 
original intention of issuing the volume annually. A number of 
entirely new tables have been added in the present issue. A table 
of the physical constants of the alkaloids has been prepared by 
Dr. Atherton Seidell, and a similar one of the essential oils by 
Albert E. Seeker. A greal deal of labor was involved in the prep- 
aration of these tables, as it was necessary to collect the data from 
many widely scattered sources. Mr. Seeker has also revised the 
tables on fats and oils. The recently calculated table of the den- 
sity of carbon dioxide by Professor Parr, a table giving the melting 
points and the composition of fusible alloys, as well as a number 
of other tables of minor importance, have been introduced. The 
Review of Chemical Literature, as well as the List of New Books, 
gives the important publications which have appeared since the 
first issue of “The Chemical Annual.” 

The table of Gravimetric Factors and their Logarithms has been 
entirely recalculated by Mr. M. C. Whipple, and it is hoped that 
this important table as well as the table of Molecular Weights and 
their Logarithms is free from error. 

Vv 
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The editor desires to express his appreciation of the interest taken 
by many chemists who have called his attention to errors in the 
first issue, and who have made valuable suggestions of tables to be 
added. It is hoped that advantage can be taken in future editions 
of many of these suggestions which were not received early enough 
to be used in the present volume. 

The editor desires to acknowledge the great obligation which he 
is under to the contributors who have prepared tables for the 
present issue. The greatest care and pains have been taken to secure 
accuracy and completeness of data. 

The editor and publishers submit this volume with every confi- 
dence in its accuracy and value as a reference manual to the pro- 
fession. 

J. C. OLSEN, 

June 21, 1909. ; 


PREFACE TO THE THIRD ISSUE 


IN preparing the third issue of ‘‘ The Chemical Annual ”’ 
the standard adopted for the first and second issues has 
been maintained and the physical constants of the chemical 
elements and compounds have been revised in accordance 
with the new data published since the last issue. No 
change, however, has been made in the table of organic 
compounds. All other tables have been carefully revised 
and brought up to date. Molecular weights and factors 
have been recalculated in accordance with the 1913 table 
of atomic weights. 

A considerable number of new tables have been added, such 
as the solubility of gases in water, fuming sulphuric acid, the 
alcohol tables of the Bureau of Standards, specific gravity 
tables of methyl alcohol, refractometer tables of methyl and 
ethyl alcohol and various other specific gravity tables. 

The section on Thermochemistry has been increased by 
the addition of tables giving heats of formation solution, — 
neutralization and avidity of acids. 

The Review of Chemical Literature giving a list of the 
more important journal articles has been omitted because 
the field is now well covered by various abstract journals. 
At the suggestion of Dr. R. Harman Ashley a section on 
Stoichiometry has been added. The fundamental units of 
mass and weight, specific gravity and other physical con- 
stants have been defined and a full discussion given of the 
methods of solution of various problems often met by chem- 
ists. A considerable number of problems to be solved has 
been given, affording practice by students in chemical calcu- 
Jations involving the use of the tables published in the Chem- 
ical Annual. The entire field of chemical calculations has not 
been covered but additions may be made in future issues. 


BRooKLYN, Ney: J. C. OLSEN. 


Noy. 1, 1913. é 
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II1Il.—SPECIFIC GRAVITY OF GASES* 3 


Name. 


Carbon dioxide.... 
Carbon monoxide. . 
Carbon oxysulphide 
Chioniner ss. 2.553... 
Cyanogen......... 
ipa toa 3 ee ee 
Fihylese.\;....... 
Fliiorineisy... .i% .. 


Hydrobromic acid. . 
Hydrochloric acid. . 
Hydrofluoric acid. . 
Hydroiodic acid.... 
Hydrogen: ........ 
Hydrogen selenide. 
Hydrogen sulphide. 
Hydrogen telluride. 
mr ype). yf... . 3. 
Methane.......... 


MNMrIC OXIGe; ..... 

Nitrous oxide...... 

PITEOSE Tce... 10.8 - 

atmospheric... . 

Nitrogen dioxide... 
“cs “c 


Nitrosyl chloride... 
Oxyoen.. ao. 2. 4)... 
ENOspHINE. . .)..... 
Propylene......... 
Silicon fluoride.... 
Sulphur dioxide.... 
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Formula. 


Molecu- 
lar 
Weight. 





Weight in 
Grams of 1 
Liter at 0°, 
760 mm. at 

Sea Level, 


—— | | | = 


.008 
. 928 
2.016 
.216 





Specific Gravity, Air = 1. 
ioe ine Observed. 
0.8988 | 0.92 
1.0000 

0.5895 | 0.5963 
1.379 1.3778 
2.696 2.695 
5.5249 | 5.524(227.9°) 
2.0065 | 2.01 
1.5201 1.52932 
0.9673 | 0.96735 
2.0749 | 2.1046 
2.489 2.491 
1.7993 | 1.8064 
1.0381 [11.075 
0.9784 | 0.9852 
ledglsd 226 
0.1382 | 0.1368 
22f97aaia2) TL 
1.2595 | 1.2686 
0.691 0, 4126 
4.4172 » 4.3757 
0.06965| 0.06953 
2.806 Petuo 
Lal773. fale i895 

| 4.478 | 4.489 
2.826 2.818 
0.5539 | 0.5576 
0.691 0.674 
1.0378 | 1.0368 
19522944 /1-: 5300 
0.9701 | 0.96758 

0.97209 

1.5906 | 1.60 (435°) 
321812+),2.65 (6.72) 
2220255 laze 31 
Tef055. hl 21055 
1375 1.214 
1.4527 | 1.498 
3.607 3.60 
2.2131 | 2.2641 
4.422 4.422 





6398 


627 
. 5392 
. 789 
. 654 
. 7168 
. 893 
. 3402 
LOT ET 
. 2507 
. 25718 
.0563 
. 1126 
.925 
.4292 
. 520 
. 8780 
. 663 
. 9266 


1 
E 
0 
} 
3 
7 
2 
1 
1 
2 
3 
2 
1 
1 
i} 
0 
3 
1 
0 
5. 
0.089873 
3 
1 
5 
3 
0 
0 
1 
1 
1 
1 
2 
4 
2 
1 
1 
1 
4 
2 
Dhl 








* A considerable portion of this table is quoted from Landolt- Bornstein 
Phys-Chem. Tabellen, 1905, p. 222. 
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IV.— PHYSICAL CONSTANTS 











Name. boll 
Aluminium......|Al 
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Argon, gas...... A 

LiCl eee eee A 
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GOVEU en. os avers ey As 
IS Abi. ee Ba 
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Boron, amorph. .|B 
CP Vate fale. hae B 
Bromine, gas... .| Br, 
TIChUT ee ge tee Br, 
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Caesitim 2; ote. Cs 
Calcium. 6: Ca 
Carbon, amorph..|C 
graphite... :. C 
diamond: :.°.™.. C 
Cerin s facie ac Ce 
Chlorine, gas... ./Cl 
jE Ko AVOTs Seer wigat eas Cl 
Chromium...... Cr 


Cobalt... . [bium)|Co 
Columbium (Nio-/Cb 
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Copper: . 2. isin, Ou (ys 
Er Divine) 24 30096 Er 
Fluorine, gas... .|/F 
WicHpiel Sead F 
Gadolinium....../Gd 
[Gra llittin oes. vee res 
Germanium..... Ge 
Glucinum (Beryl-|Gl 
Gold...... .[lium));Au 
Helium, gas.....|He 
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* K = the number of grams of water which can be raised from 0° to 1° C. 


by the heat which passes through a cubic centimeter of the substance in one 
Tt Reciprocal of the resistance in ohms of a centimeter cube of the 
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§ |S eS| Electrical | Thermal : : st 
Z|state,| Condue- |Conductivity] — cooriei o¢ | Beiur® | Baar’ 
iS 85 Bee Cael Ag’ =. 00. Expansion. oC: °C: 
At °C 
02|324000 .3435 :0,245 {40° 657° > 2200° 
95} 27100 .0442 .0,1152 |40° 630° 1500-1700 
0 2. ie SA PERCE 2 baie ed ere aye seh h Bee Sanat oe —187.9° —186.1° 
POUR oie ae ove) os C0559 PaO a hs Whats 0c a < 360° 
SN aa (ane oe | ae Pe sublimes at |4494° 
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nibs So” BGS | Be ie Wed © 9 on ee infusible sublimes at 
Reser OP te Peer ae infusible 3500° 
ne ie SORE Lain te ois cee foi abe ys. oa | Higpibicde 
ee RT | EME” <= (> ea ones cae Ca —7.3° 58.7 
16|146000 2210 .0,3069 |40° Sale 778° 
Se 2p400 wl... . PhS, .0,39482 |27-100° | 26.37° 670° 
PeMMRPOUOO Bia. Son PLS Eee gh hoa R Dol es 805% mnibisnrcan Be 
Paks Lae ia 0,054  |40° sublimes  |3500° 
ee IEE ae ae 0,0786 |40° sublimes 3500° 
if ST AN ss 3 AES an 0,0118 |40° sublimes 3500° 
eR OU PIE oo oe eT Tap te ws. s bes ae hobs? GB5o° reel beet oe 
eM oto AR Tan eV ya alas — 102° — 33.6° 
in) Se Se en 011978" 10-109) 4] O26). s. on 
Te ie, aa een ee (ae a cele 1505° 2200° 
SS ZOO jl) eee Snore 0,1236 |40° 1490°) >. aw wax genleas 
ee eee ot RT tee ee boss oo | blab whofe 1950° Sissies 
95/640600 | .7198 |.0,1678 | 40° NOES i ain (28108 
; : y 1065° (in alr) 
NN lied. kf aha de bes Pelle bios ae bie — 223° — 187° 
4) ie SE ok Oe es Pree eee ot — 223° — 187° 
MERE ote Acti. co SAP Es pes thE has tos SO 15%) oi" | eel 8 tare 
oS a eee Py: oe ae Se Dy Pea 916° vol. 1350° 
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second when the temperature of the opposite sides of the cube are maintained 
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3 : Specific Gravity. ; 

FE Name. eye Weight, ape Pebresctar re at We| “Beat” 
RS * |O=16.| Weight. Hydrogen=1(D).|Sp. Gr. at o° C. 
1|Hydrogen, gas.. .|H 1.008) .2.016/0° 06949 Ave a 3.410 

Sie IGUIC ts 2 | 1.008) 2.016/0 . 700—252-5° 1.4°16% 

BS indinmey. st. we Iny 114 See. o.o8 70.12% 16.1 |.05695 
AlIodine, gas...... i 1262 92\4 ee: 8. 772A.) | ieee .03367°2 

De ISONAE > S05 af. I 126. 92/253 . 84/4. 94817° 25.7 |.05412 
6|Iridium, spongy..|Ir {193.1 |...... 15.86 12.2.1 oc aeeeee 
(ieecrystalline Co cawire 1103. 4046 bce 22.42 8.6 |.0323 
8iIron, pure....... Fe 9 65284) oie a. 7.85-7.88 Tal 1 AT62 

OP swrought.*e 2. Fei 55.84) h So 7.86 7.1 |.1130 
10|- -steel.t. OA. Fe 553 84) ie. sa 7 .60-7 .80 7.3 |.1066 
LiSaeray pie scons. He 3755.84) (>. Ser. 7 .03-7.13 (0 A. ae 
12| white pig..... Feo 55.84/35. 42" 7.58-7 73 720°). 10a0 
13|Krypton, gas....|Kr | 82.92] 81.8 || 7.58% 1. |- eee 
146 1iquids .acns 5. Kr} 82200 i. ee 2 .155—152° 38-54) ae ee 
15|Lanthanum....../La |139.0 |...... 6.1545 22.6 |.04485 
16|\LeadGxre 3... Pb W20 7210] seer 11.34 18.2 |.0310 
h7jLithiame: 3S Li 6.041 2058 0. 53420° 12. 97|0 .8366 
18|Magnesium. . HM) 24.032). )san8 1.69-1.75 [14.3 |.2456 
19|Manganese...... Min. i) 54 293i8 oe 7.42 7.4 7.1207 
20|Mercury........ Hg (200.6 |200.6 |13.59532 14.7 | .03346 
21;/Molybdenum....|Mo | 96.0 ]|...... 8 .6-9.01 10.9 |.0659 
22|\Neodymium..... Nd 111447300043. 6.9563 20 FERS ah 

7 0.674 A 

ea NCO Ft spot Sele Ne. i), 2042) |. pare 9.96D, [trict }or: oat eee 
DAINICK ERA Ht). 2 Nii) 58: GS; pace 8 .6-8 . 93 6.7 4.1084 
25|Nitrogen, gas....|/N 14.01; 28.00) 0.96737 A. |..... 2438 
Pomeliquidgr <1... N 14. Oli ies 0. 8042-195-8 705 er on 
27\Osmium:... .... 2% Os 1/190. 924). es 22.48 8.5 |.03113 
28)Oxygen, gas. |O 16 32 1.10535° A ieee 2175 
SO ICUIC 5h Fp O 16 32 11181785" 143 ee 
S0|\Ozone sess a ee Cyr ue a se 48 1.658 A;: ele 
31\Palladium....... Pd? 1106.7) | ote 8 11.4-11.9 9.2 |.0592 
32|Phosphorus, yel.. P 31.04}124 £82327", 17.0 15202 
Sales TEGg iat Vee. O! le 31.04/124 2.2961 13.5 |.1829 
Dae IQUEG Yd sue coos ee P S104. 38 1764422) 11/9 45 eee 
35|Platinum....... Pt | 195". 24's atts 2151684- 9.2 |:0223 
36|Potassium.......|/K SOPL OT as OS S75 44.6 |.1662 
37|Praseodymium.../Pr (140.6 |...... 6.4754 21:.6 5150 
DSR AGU sy ee. Ra |226.4 |. 0.5. lo. sn se oe | 
39|Rhodium........ ETL OOM centers 12-1 8.5 |.05803 
40)Rubidium....... Rb? 85.45) 00%. . 1.532% 55. SDs. a ecaeeraee 
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8 CHEMICAL ANNUAL 
QQQwaaaaaananoaoooooaaoaq«qoooeeeeeeesesess Ooo 
ra Specific Gravity.! Atomic 
S| ame, [Sem] Afgmig | Malou) Waters. | Val, | Speci 
2 O= 16. | Weight. Hydrogen=1(D). Sp. Gr. ato°C 
1/Ruthenium, spon |Ru /101.7 |...... 8.6 1178) ae sae 
DME LEC o.t ie, ce teteeLL Ft LOL oy ie bate inca Lie 8.9) 2 sete 
DAL CE. Gioes br. 03, Bow lOc vais baee 12 .263° 8.3} .0611 
4 Samarium. DS) a OU eee een oe 7.7-7.8 19.4007 See 
5\Scandium....... Se.) °44. 1. lecintelod Spe ee 
6|Selenium,amorph./Se | 79.2 |633.6 | 4.26—4.287°| 18.5/.09533 
7; monoclinic... .|Se 7932) 1633.6) | 44.4 7750 17.7|.08401 
8} hexagonal..... Se 79.2 1633.6 | 4.872" 16.5) <3.¢ one 
9 Silicon, amorph. .|Si BS irs oilid-ene cates 2.00 14.2/0. 214219 
TOVARCEVSUL AS. v4 2 ce Si PS OU eee teas 2 .4910° 11.4) .169722° 
DiS Verso) wears UAE SILO Shoe 2 a ee 10.53 10.2} .0559 
PQS OCIIM Ee) tiie ees Nae 2a VOU nase 0.9735135° | 23.7|.2934 
13 Strontium....... Sr S76 Go|. ee ee 2.54 34 U5KG LY ets 
Sulphur, 
14) amorphous soft/S 32 .07|256 .56] 1.9556" 163402...’ pace 
15 “  yellow|S 32 .071256 .56} 2.046 15.650 Shee 
16] rhombic...... Sa 32 .07/256 .56] 2.05-2.07° | 15.6|.1728 
17/ monoclinic... .|S8 | 32.07/256.56| 1.958 16.4/.1809 
18} plastic........|\Sy. | 382.07/256.56) 1-92 16.7|.1902 
19\Tantalum....... A uel kes Lage: fate akere 14.4918° 12.5}.03017 
20|/Tellurium, amorp.|Te {127.5 |255.0 | 6.015?°° 21 .2|.0525 
LIPO CL VY Biro ae aos Te. }h2725 1206/07) Osage 20 .4| .0475 
BArEer OUI nets «0 D2{159 245 Soe ae. ote s | 5 eugene 
BORLA ALUM fon ce oa) lem eUa alkenes 11.85 17 .2| .0326 
24|Thorium,amorph.|Th /|232.40]...... 11 .00%7° 21.1) 5 35 eee 
Olean CLY Stik ee cero: Th igo2 40.0. oe 11.23 20... 7} ci eee 
20) MUTI og a Shwe Tim |168.5 [oot io. oe oe 
ELD eoT AV ee. Glas Spee) do Ocal ears, 5 .846615° 20.3) .0545 
OSietnompieac.. 2. i rey eRe ny RA GT BOP iy hae 6 .53-6 .56 18.2] .0559 
29) mtetragonal.,...i5n. (119.07) 0. eat. 7 .298415° 16.3} .0559 
SUT itaniume.,cnco Ls AS SSA eed 6. AS BONS 10.7} -1125 
Poh. UNS STON ee <yc eed Vi eae). (eae, te tlhe Par ere 9.8} .0336 
BApOTALAUIN.. fnwen UL esS8 20 wet Loa GO soe a 12 8} .0280 
33)Vanadium....... V GAPS We eee Sg 6 .02518° 8.5] .1240 
34|/Xenon, gas ..... Ker BO ce Mk alhes, aa 6 DL a 
DOP LCUIG vere. Fess ses D6 OO fans See e 3.52—100-12 4.370) ee 
36/Ytterbium....... Vay 1725 0 4 eae toee he. tee es A eae oe 
SWAb a gag tt tev beg ae ee Vio Ol0 3) caterer 3,501" 
SEIZING aah crane 4 Zn 65:.37/65.37) | (2414245 
39|Zirconium, amorp.| Zr UA Ba Pa 4.15 
AQ eaCl Stance cake ZY OO ab lentes 6 .40'* 
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8/3 §S| Electrical Thermal ; i us 
Z lnimi| Conduc- Conductivity] Goethe o Bone Paria bent 
2 65 at o° Wt. Reese ou Expansion. c Cc. 
Epes At °C 
Te x een ee a OA teed Ze, Oe 35 1 O50 wo dasrete coset: os 
a a Sesuec nigel og iliemeps a 6s ar oh ae ne ie a cian DOO0 Pen iA le erica 
CSE PRC SPORID hs 50. Loo cre: ow sak 0,0963 |40° ZOOO > Asvtinichs ws dl. 
ENE I Doe gies. dow fos eee deck haw bvdagedce fue'to ance ican TS50 tee date kei: coe 
AES NT ae ae ees (a) Ae 12009. ere 
SECM el ad OU dull Bch ele ona | ses aoe Glee 507 . 690° 
MMO ie oa ed ig, 0,3680 |40° 170°-180° /|690° 
eh le Lc Lest a ls fe aha EP by Ax 690° 
Jt 2? cael gles Uh so ain I nag CN ie ie aie NS a peal CRO ae 3500° 
10/4 .82/200-15600)}......... 0,0763 |40° 1450° 3500° 
11\6.04/681200 1.000 .0,1921 |40° 961 .5° 1955° 
12/6. 76|211000 365 <Oi72 0°-—50° 97. 6° TW LAY 
13}. eR) See eae tot os Shee St DOO iki -uintistia terme 
DS A SUE NAIA Re MRED MET A eet Ne pon G21 Uh 444 .6° 
NS RI SEES Lo et etch aieaald Rants are pana means (he aa 444 .6° 
RRMA, on 00-1 «9: 0c. Oey Line le 0,6413 |40° 114.5° 444 .6° 
LS allele) het Sani Pai so Sates [ates 1-28 Aas Salen 119.25° 444 .6° 
at es inert ol ak W Gy. |< hs eda look Vtg odie fe le aioe 444 .6° 
Evipsson CUGUO J. |... ase ols EUS aan ak soe gros PAS A UCAS AONE abe 4 2 ug Pate 
MUO Ree ots LM .0,1675 |40° 446° 1390° 
PAV Cie GOO — | ows .e oder eis 0,3440 |0°—20° 452° 1390° 
ee ee ee POR ede peaing 
ee MFO oe eI. vs. son bees 0,3021 |40° 302° 1280° 
9 is PREG 9 Galas 0 9 A Na aR ak Use at hagsak eae eee 
ec ISU RE eral ME oe Ween Read een mer Si i goed Raa CORAL 8 
Cer Ae A Tt ee eucy) Lok colo ants eee 
ERT eo at cut ae cb. ool is oth rae Staple <0: cea neae 
eS Sel il eh aM stable>170°| >2200° 
2916.65} 76600 1528 .0,2234 |40° aan 1450-1600 | 
ed sate ae eat OU) ti taleen 2 Lee ret rea, 
ee Ls a tI a ots wee PU i aes bs taceeeeetiams 
Se 6p Ete aaa eR anne mar ar ani BOOTS site, eae 
ye eet i as Real aah el a 1M a bad Uae Poa ie ats Pe cay 
ny Se be ye AE Bd Cane, 9 6 ne — 140° —109.1° 
Reems ey Te oe Se ee mcd abo yo re’ole afiass Boe apotuuals 
STEN sh gc a) tcc) sy Boalecens [is «Gra ee es TU co, Dee acta 
ed biel e tye a |enh.e o's ere gs F250 oy Shaler pice 
38/6 .12|186000 2653 .0,2918 |40° 419° 918° 
i Fic 8k sd dio pgenpettiombaelesae dels [stein nits ence 
i le SA ERA DD SE an eer SP poe ok 5 paeik ae RPh eae I i 
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V. = BR RUT SINE FACTORS AND THEIR 














LOGARITHMS 
A Dy cighed om Required. A* Bt 
B Required. Weighed or Found. Factor. pce Factor. Joga 
Aluminium, 
Al=2 ied 
ALLO. Wek erie. AG ee Gen eect aude 0.53033/1.72455]1.8856 |0.27545 
Ab Gus age begs 0.70646/1 .84909]1 .41550/0.15091 
PIGS Be aee efi ay ate 2.61220/0.41700/0 . 382821 . 58300 
a PUD ee Tes een 2.38966/0 .37834/0.41841/1.62166 
ALA SO eat cant aas 3.35040/0.52509)/0 . 29848/1. 47491 
Al,(SO,)3-18H,O.. . |6.52350|0. 81448|0.15330/1. 28552 
K,S0,.Al,(SO,)>. 
4H. DIRT Re Ae 9. 28650]0 . 96785|0. 10768|1.03215 
(NH,),SO,. Al,(SO,), | 
; (© Soa vere 8 .87420/0. 94813/0.11269]1 .05187 
ALB OS i) fe. 5, Stee Aly cle ie eee 0. 22193)/1.34621/0. 45060]0.65379 
PLD Eas asec, eee 0.41841/T. 62166/0. 23897]0.37834 
Cibo taaiees fase ALB Ay ergs a 0.71817|T. 85623|1.39242/0. 14377 
Ome ha Se AIPO Sime eee: thio 1.71895]0. 23526|0.58175|T .76474 
Ammonium, 
NH,= 18.04 
“NOD SR ec nee INH Bree: 0.90813|T.95815]1.10110/0.04185 
NEL GL css te ee 0.49592|T . 69541}2.01640)0 .30459 
Ny Bis DE eg Sas cr i 1.34400)0.12841/0.74403/T . 87159 
AES Sy ey Yee NE Brel eu taane 0.52166|1.71739]1 .91690)0 / 28261 
atta G] Bae Sie ee NAC ys ae. 0.37323]/1.57198/2.67930|0 . 42802 
Agl.. NH,I............ 10.61752/1. 79065]1 .61940)0 . 20935 
Pas celeues Gee (NH SOE eee 0.56613/1.75292|1.76630|0. 24708 
BS ewe gt reheat e EDI ner pi toe 1. 22580/0 .08843]0 .81577/1 . 91157 
OLN aes 3 3 take Nyt Bee ielyriily og gue anh 0.50874|1 .70650}1 . 96560|0 . 29350 
Na Clie ee 1.50870/0.17861/0 .66281/T . 82139 
BU ee en. cata Nid Clee eee 1.46690)0.16641|0.68169/T .83359 
1b ESR R sgt eran. IN ET Ds Waueveb tel otare ta ae 1.1425 |0.05782/0.87535|T .94218 
MgNH,PO,.6H,O NH, PRM ny AAP DY, 0 .06936/2.84116]14.4160)T. 15884 
NH, Cy alin sae Ba Fat 0.07347|2 .86619]13 . 6085) T. 13381 
(NHGEO. seit. * 10.10607|/1.02559|9 . 42787/0. 97441 
INGE Sete ss ase cat Hele ok aren 1. 21530/0 .08477|0.82268)T . 91523 
Ny eee os coe ae 1 .28770/0.10980|0.77660|T .89020 
NE Cl es ae eee oe 3.81870/0.58191/0.26187|T.41809 © 
CON TD) Omiya ts 1.85870|0. 26920/0. 53802/T . 73080 


.71620)0 .67359|0. 21203/T .32641 





/ 


GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


A Weighed or 
Found. 
B Required. 





Ammonium 


Coe Ose Fe 6 e! 8) We ca 


3 
. Antimony, 


Sb=120.2 


Se eee ge 8 eb So vs wee a 6 


CL SE Se ae ere 
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Required. A B 
Weighed or Found. | Factor. hes Factor pea 

(NT COsh ces. cunt 2.8201 |0.45026/0.35460|1 .54974 
NH COs sts 4.6419 |0.66669|0.21543/1 .33331 
INNHUINO gt ieheteon : 4.7005 |0.67215/0.21274|1 .32785 
(NHI belt Bae 1.5286 |0.18430/0.65418|1 .81570 
WEOH 2:22 fe: 2.0582 |0.31348/0.48587/1. 68652 
CNH sO. ier. et 3.8787 |0.5886910.25782)/1. 41131 
Noe ee TA Paar g 0.31831|1 . 5028613. 1415010. 49714. 
Ee tis SRE: 0.33720)1 .52789|2.96560|0. 47211 
CN EL) aee cee et or 0.48673)1 .68729|2 .05450/0.31271 
AU) 8 bee ea 0.65516/1 .81634|1 .52640/0. 18366 
ING eee: 0.07670)2.88482]13 .0372)1.11518 
NHgj..... Dd for's | gah 0.08126|2 .90985|12 .3068/1 .09015 
IN ELA eee 2 hs 0.24097/1 .38196!4.14995/0. 61804 
NENG eel 0.360541 .55697/2.77351/0. 44303 
ENO eee. 0.11721) .06925|8 .52600/0.93075 
<Co20;013 Re eee 0.15787|7. 198306 .3$429/0.80170 
(NESOs reso: 0.29761|1 4736413 .36016|0.52636 
NTL Coed 0.3153111 .49874!3.17140/0.50126 
NEINOw se ee 1.48210|0.17089/0.67470|1 .82911 
(NEO bee oe: 0.48214/1 .68317/2.07410/0.31683 
NH gece prt ie ot 0.17449|1 .24176|5.73113/0. 75924 
NE ee es 0. 18484|1 .26679/5.41013/0.73 

NEG es 0.54815/1 .73890!1 . 8242910 .26110 
INHINO soko eo 0.82018]1 .91391]1 .21925/0.08609 
ONTO ee, 0.26680)1 . 4261913 .74886/0.57381 
NHaOHt OS boy 0.35912/1 .55524'2.78458/0. 44476 
(NH s8O aise ces 0.67698)1 .83058/1 .47716|0. 16942 
NEEL eM yen 0.42550'1 .62890/2 .35020/0.37110 
ONT SOs Bes ek 1.65040|0 .21759|0.60591/1 .78241 
Shiner ron: 1.19970/0.07907/0. 83355] 1.92093 
a] ar Ojo Sa ee a 1.33280/0.12476/0.75031|1.87524 


KSbOC,H,0¢.3 H2O |2.76490/0. 


Sb20; 


SC Mik? .e8 a) Sia, 2s) Se pw ae Fe. 


44168|0.36168|1 .55832 


1.1109 |0.04569/0.90014/1 .95431 


1.38950)0. 


14287|0.71966|1.85713 


KSbOC,H,0¢.4 H2O |2.30470/0 .36261/0.43390)1 .63739 


Sb 


nS @ Ss © 6 0 © eh 9 9 9.0 whee 


at's BRIN, [4G Mee) ee, @ wat Bh cae 


0.78975)1 


.89749]1 .26623/0 . 10251 


0.94746]1 .97656/1 .05550/0 .02344 
1 .05256/0 .02225|0 .95006/1 .97775 
1. 10580)0 .04368)|0 .90431)1 .95632 
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CHEMICAL ANNUAL 





Weighed or 


A | Found. 


B | Required. 


Antimony 
Sb,O, 


oe ee © we ee we 


Sb,S,. 
Arsenic, 
As=75 
As,O; 


1, 6, Bie) 6.46.16. 2 Fe be. 

















Loga- . 
rithm. 


Factor. 


a ee | | 





Required. A 
Weighed or Found. Factor. 
Sb,S,. .{1.31650)0. 
KSbOC,H,O,.3H,0 |2.1886 (0. 
ShaSayer he sees. 1.2507 |0. 
Las DN acaba eyo 0.71419)1 
ShyO meas wleoee 0.8568 |I 
ShiOpeeuth oc care 0.95185/1. 
KSbOC,H,O,.3H,O |1.97460)0. 
miss DPT see ithe ease, 0.59987/T. 
Aria hth oa 0.75748/T. 
AmOgegalin oc 1.16164|0. 
ABP INE et re ie: 0.65208/1. 
CASED Spare ach a ye ha 0.60911}T 
Ag OQouegene hes 0.80293/1 
AerQurar apie cscs... 0.93414/T 
Aces aegis inl os FES 1.26062|0. 
UNBELE See re 2m 0.48309)T 
Ass Orie th seau es 0.637901 
AsO paah siecesee es 0.74101/T. 
ASHOR Ree tnh ecr fie 0.21408)/1 
AmOnker noe 0.28264/T 
Ast eiun ahs cow toe 0.32833/1 
AsOs noth. oc sce 0.35116'T. 
AsOigaae aeons 0.39688 1 
PCr placate ol arena 0.39383)T. 
ABOsrekente: Soe 0.51993)1 
AaQivaee ive ae 0.64603)1 
As Oto ne oe 0.60399|T 
ReQOyeed eet castes 0.72993|1 
AS SHISENRE isha ees 0.48273)T 
Aen Wome al oo ude 0.63730)T. 
AAO sian ce achive ee 0.79183/T. 
AsO on ty sees 0.74033|T 
PETG Ye aac 0.89490/T. 
ARS ie mri iaeae Ee 0.79253|1. 
Bae imcraig : bre, werk ae. 0.69611}1 
Ba(HoOue 1.31420)0. 


.85381)1 


.93288}1. 


97857\1 


77806) 1 


87937}1 
06508 
81429 
. 78470 
. 90467 
. 97041 
10058 





ORF EHO 


.68402/2. 


.80475}1 


.45123)/3 


.71595}1 
.81025/1 
.78103}1 
.86328}1 


.68371/2. 


80435)1 


. 86943) 1 


89902)1 


.84261}1 
11867)0 


11943)0. 
33917)0. 
09718/0. 


295480. 
.66710)0. 


86983}1. 
. 33060/4. 


.91631)3. 
54553) 2. 
.99866/2. 


59532|2. 


89864/1. 


95177\1. 


506431 


.3202 |0. 
. 93492 
. 18571 
. 21530 
.09533 
.02959 
.89942 
.31588 
. 19526 


. 86083 
.0336 

.64170 
. 24545 
.07050 
19327 
06985 
. 56770 


oOo nO OC O° F 





51965!0 


.43680)0. 
.76090)1. 


7595211. 
457961. 
79949/1. 
.40010)0. 
167200. 
.05060)0. 
. 70452 


34947/0. 
6709 |0. 
.0381 |0. 
045650. 
8482 |0. 
.40134 


5391 |0. 
.9227 |0. 
.5479 |0. 
.65563/0. 
.340) iQ. 
071540. 
.0691 |0. 
26290)0. 
.3504 |0. 
11745)/0. 
.26176)0. 


88057 
66083 
90282 
14619 


06712° 


02143 


22194 


12063 


13017 
66940 
54877 
48369 
45457 


40468 
28405 
18975 
21897 
13672 
31629 
19565 
10136 
13057 
04823 
10098 


15739 
88133 


J 


GRAVIMETRIC FACTORS AND 


THEIR LOGARITHMS 














A | eee or Required. A B 
B | Required. Weighed or Found. Factor. epee Factor. 
Barium 
BeNOR ot oss eae, © Mk. ees 05510\0.02339)0. 94757 
SoS OM be oe PE Rab 77707|1.89046/1 . 28690 
BaCrO 2 LEAT SI Siero ig ane 54195/1.73396|1.84570 
lig Fis Ce BR eae pe, ratte: 82175|1.91474/1.21700 
BaCO, 77866|1.89135}1 . 28420 
Pe Te aio 38" cee 60507/|1.78181/1.65260 
Barone » $+. PER aa! CASE ee Oe 49118}1.69124)2.03590 
{59:9 Lp Poe? les Carel ae 62705|1.73909|1 .59480 
a) Pawn 6 oe es 54839/1 .79730)1.82350 
[ESS 0 0, en ay ska. ow a 58851|1.76975)1.70100 
13921 81 ly ona OA RRO 89234|T.95054)1 . 12070 
BaGi72n.O. ea * 04660/0.01982/0.95539 
BaCOQ,. 84555/1.92714/1 . 18270 
Baten aie 2o6f).\. 19180)0.04915/0.89299 
Batter ees ae’: 65705|1.81760)1 .52190 
BaO, 72560|1.86070)1 .37820 
Bas 72589/1 .86087/1 .37760 
CON Ae BigO at cay eee 88S 8. 4 48570/0 .54229)0. 28689 
DE eae ad 2. 48570/0.65183)0 . 22293 
Beryllium, Be= 
See Glucinum 
Bismuth, Bi= 208.0 
Lo Le ee BO. .11540|0.04743/0.89654)T. 
PES beak. ss : Breage A ee ae .59948/1.77778|1.66808)0 
1351 PR ne ane ae .66866|T .82521)1.49552)0 
1 bP. oe aa Diner. Be de oe « .89654/T . 95257)1.11540)0 
PiCLN G2 cen wits 2 .23280/0.09090|0.81115\1 
Bi(NO,),. 5H, O .08670/0.31946)0.47922)1 
IDEGLS oler alent: <3 Bie: At ea iss .80166/T .90399)1. 24740)0 
POUIN Ghote sass .10240/0.04232/0.90715/1 
Bi(NO,),. 5H,O... .|1.86580|0. 27088/0.53594|1 
i ret Raid tus ae .89417/1.95142)%.11840/0 
6S, Dig eae hss. .81215)T. 90964/1 .23130/0 
Bi Osi terieee sta ace's « .90588|T .95707/1 . 10390/0 
Boron, B= 11 
Re. hea 2 Uh. | Ee BES © aa .81428)T .49732/3 .18186/0. 
MSG) oka wh eh «tig .77212/0. 24849/0. 56430} 1. 
Na,B, O. -LOT.O .72970|0.43612/0.36634)\T. 
LT ee See Mg ee Tie a .08723|2 .94067/11 .4640 
SO Ae ee eee .27755|1.44335]3.. 60290 
































at We KE esi" Seale hee) (a (a) eae ge =) Kh 
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22292 
17479 
04743 
90910 
68054 
09601 
95768 
.72912 
04858 
09036. 
04293 






ae 


























14 CHEMICAL ANNUAL 
i A hes a Required. A B 
¥ B Required. Weighed or Found. Factor. ay Aa Factor. 
Boron, B= 11 
ENSES Wiehe Rare Se nme SUSUR A DELS Ms ke ns 0.49186/1.69184/2.03310)0. 
Na,B,0,.10H,O....|0.75765/1.87947/1.31990)|0. 
Bromine, 
Q Bra yoyo? 
: Ag. HBr A Yee nicae ae 0.74083|T.86972|1 .34980/0 
po Br). A cea ae 1.18580|0.07400|0.84333/T 
HBr eee 0.75053/1 .87537|1.33240)/0 
25S ind Br eg PST iL. age ate ae 0.42556)1.62896)2.34980)0 
BrOs. Ne). Sale foe 0.68114)1.83324/1.46810)0 
HBS Vee. Aeon 0.43113/1.63461/2.31950/0 
ESS nde. «Pe a oR ONE See Pa Ta ee 0.10009/T.00038/9 .99130/0 
Cadmium, 
‘Cd= 112.4 
BEC): schukee. AO CL Ym ek @ .|1.63077|0.21239/0.61321|1. 
Cal CN aor ipetea ae 2..10340|0.32292/0.47543)1. 
. Oe & eee idly,” ee te: Pee ee 0.87539}1 .94220)1 .14260)0. 
CaCl ees .|1.42760/0.15459/0.70051/1. 
Cd(NQ;), .|1.84130]/0.26512/0.54310)T. 
> CdS MGA: Si edeiaee Seale 0.77802)1 .89099]1 . 28530)0. 
CdCl, .|1.26870/0.10338/0.78817/1. 
Cd(NO,) .|1.63640/0.21391/0.61107|I. 
CdO™s. ./0.88884|T.94879]1 .12508/0. 
CdS Qe ee eae Od Siete it ant Sees 0.53916,1.73172)1.85470)0. 
CdCl, .10.87924|T.94411/1.13730)0. 
Cd(NO,) .|1.13411/0.05464/0.88178|T. 
CdO..8 .|0.61592/T.78952/1 .62360/0. 
.17390|0.06964|0.85185/T. 
3.74540|0.57349|0.26700)1. 
.74540/0.67627|0.21073)f. 
.26700|0.10278)0.78926/1. 
.22580/0.08845)0. 815731. 
.06020/0.02540/0. 9431911. 
.19500/0.07738|0 .83680)T. 
.28430)0.10868|0.77861/T. 
.39434/T.59587|2 .53588!0. 
.49963|T .69865|2 .00146)0. 
.48341|T .68432/2.06862)0. 
.41809}T .62127/2.39194/0 
.73437)T .86592|1.36170|0. 





























Loga- 
rithm. 


30816 
12053 


. 13028 
. 92600 
. 12463 
.37104 
. 16676 
. 36539 
. 99962 


78761 
67708 
05780 
84541 
73488 
10901 
89662 
78609 
05121 
26828 
05589 
94536 
21048 


93036 
42651 
32373 
89722 
91155 
97460 
92262 
89132 
40413 
30135 
31568 | 


.387873 


13408 


GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 15 





Weighed or 
Found. 


A 


———_ 


B Required. 


Caesium 


Cs,SO, 


ar agers ey el ew 0 


SO, 
Calcium,Ca= 40.07 
BaSO, 


ow ei mrete os ese s 


ote a eheie” o fel a) 


at og ek SL a ier 


@aOi als: 


AE Ong v6) 5. 
BO net. aa: 























Required. A B 
Weighed or Found. Factor. st a Factor. 
CsGlpyetes . 655 . 93046) I .96870}]1.07470 |0 
Saitou ts. .90027/T .95437/1.11080 |0 
Cait) Bhatt FS .77861}1 .89132/1.28430 |0 
Csi(etey 2... .51710|0.54619/0. 28433 |T. 
Gris ho alee ae I Ao .30906|T .49004|3 . 23568 |0 
CADOeay Doves os .§8323|T .76584|1.71459 |0 
CaSO,.2H,O.. . ./0.73785|I.86781|1.35578 |0 
Cable oe. .76989|0.44246/0.36103 |T 
BaOnys So. .39929]0.14591/0.714600/T 
Carivueiieds...:, .40043/T .60252/2.49740 |0 
CaCl... .10913/0.04498/0.90162 |T 
Ca(HCO,), .61975|0. 20945/0.61737 |I 
Ca Ore): .56031|T.74843/1.78470 |0 
Cerone. Lo: 3.5 .36019]/0.13360/0.73517 |T. 
CaSO,.2H,O .72048|0. 23565|0.58123 |T 
HGIT&: .72890|T .86267|1.37192 |0 

TOCA TATE hee. in .71465/T.85409}1.39929 |0 
CaCl,. .97932)0.29652/0.50518 {1 
CaCco,. .78470|0. 25157|0.56031 |T 
Ca(HCO,),...... .89080/0.46102/0.34592 |T 
ASO ke, das .42800]0.38525/0.41186 |1 
CaSO,.2H,O .07057|0 . 48722|0.32582 |T 
CaQOrs .54209|T .73407|1.84490 |0 
CNS Ft. .31618/0.11932'0.75977 {1 
Or ght eo ae .29434|T .46884/3 .39747 |0 
CaGh, .81528/T .91130/1.22659 |0 
Cae Oreo eas .73519/T.86640|1.36019 |0 
Gal Rg). Ge); .57345|1.75850|1.74380 )0 
CaO. .41186)T.61475|2.42800 |0 
CAG CATER? teers .56500/T .75205)1.76990 |0 
CaCl, .56500/0.19451}0.63899 {1 
Cage ge): od .79060/T .89796/1 . 26485 |0 
CAINS 1S. le. 5s'- . 2743210 .10528|0.78487 |1 
Walrns Nei. .k . 2743110 .35685|0.43969 |T 
GaniAsO2),0);.-.. .28212/0.10793/0.77995 |T 
Gap oh 1.4 .39064/0. 14321/0.719100/1 
GarPOny a, . .39323/0.14402/0.71777 |T 
Ca(PO)e ks. os .08265|2 .91725}12.0989 |1 

Tio ee .51907/0.18158|/0.65830 |T 


Loga- 
rithm. 


.03130 
.04563 
. 10868 
45381 


50996 
23416 
13219 
55754 
85406 
.39748 
95502 
.79055 
.25157 
86640 
76435 
.13733 
14591 
.70345 
74845 
53898 
61475 
51298 
26593 
88068 
53116 
.08870 
.13360 
24150 
38525 
24795 
80549 
10204 
.89480 
64315 
89207 
85679 
.85598 


.08275 
.81842 
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CHEMICAL ANNUAL 






































A | Mk danaete Required. A 
B Required. Weighed or Found. Factor. 
Calcium 

daa i ed PS on Fe 8 CasCPO se: At 3 2, AS400105 
Ey AE gel arte CaO Vee Ware 0.70026/T. 
CasOPerye.Pi we 1.700381)/0. 

CaSOP2HIOF). 2 21/201 5020.9 

WV. Naat s aactete te oe Ca WO Aa ey on 1.24180/0. 

Carbon, C=12.00 

MAT HES, ote eter a os tees HCN 10. 25061)1. 
KCN .10.60354|1. 

Wd Gab, Pac oil ambed HG N UPAR G ent ae: 0.20202/T. 
KCN .|0.48630)0. 

BivOie, Jes sees CE FIRES ee yh 0.06080)2. 
CO SINE BG a2) 0.22293/1. 

GO G URE, hue mele 0.30400)T. 

Bae wee hae COLE OV aA 0.28689/T. 
COs UOe Chee 0.57377/1. 

bicarbonate) 
CaO eae ae § COSY eR EE as 0.78487/T. 
COST eR AEE yt pats 1.56973/0. 
(bicarbonate) 

OA Oe aes S BaCGOM ee ern va: 4.485700. 
Ba(HCO})5.2 6. 3 2.94760/0. 

Geo PUN Gan Be ere Doe 0.27273: 

CaCO wis ae 2.27431/0. 

Ca(HCO,), .{1.84151)0. 

COP TSR aan ees 1.36365)/0. 

US,.GO rea Mie 7.40050)0. 

CSHCOPIF Seeks: 4.40490/0. 

PECO IS utah, Bia tg 2,.63273)0% 

PeC(HOO. Mis aa 2.02111)/0. 

KiCORs Mee. es 3.14090/0. 

KHCO, .(2.27520)0. 

BA OGG ONS 6 ahs 2.14090)0. 

TA COMMITS. Nese iA 1.67912)0. 

LAH COM Alene 1.54432)0. 

Te OAR Re Ad AG 0.67910)T. 

pa ives (2s Oh RES gS a 1.91640)0. 

Mg(HCO.,), .11.66290)0. 

OR ies te recess 0.91637/1. 

MnGo) 2s. saree 2.61210/0. 

Mn(HCO5); Mu ea 2.01080)0. 

Bin Oe RR ees 1.61210/0. 





Loga- 
rithm, 


33925)0. 
84526)1. 
23053)0. 
33248)0. 
09404/0. 


39920/3. 
780711. 
30539/4. 
68690|2. 


78390|16.4480}1 . 


348174. 
48287|3. 
45771|3. 
75874|1. 


89480/1. 
19575)\0. 


65183)0. 
46947/0. 
43573)3. 
39685)|0. 
26517/0. 
134700. 
86926)0. 
64394/0. 
42041)0. 
30560/0. 
49706)0. 
35702)0. 
33060)0. 
22508)0. 
18874)0. 
83193)1. 
28248)0. 
22088)0. 
96207\1. 
41698)0. 
30337)/0. 
20738)0. 


Factor. 


Loga- 
rithm. 


45787|1. 
42803)0. 
58813]T. 
46520/1. 
80530)T. 


66075 
15474 
76947 
66764 
90596 


99027/0. 
65680/0. 
95000)0. 
05640/0. 


60080 
21929 
69461 
31310 
21610 
65183 
51713 
54229 
24126 


485700. 
28950)0. 
485700. 
74280)0. 


2743210. 
63716|1. 


10528 
80425 


22293)T. 
33925)1. 
66676)0. 
43969|1. 
5429111. 
T3383) 1. 
13512/T. 
22702/1. 
37983|1.57959 
49477/|1.69440 
31838|T. 50294 
43952/1.64298 
46709|T.66940 
59468)1.77492 
64753/T.81126 
47254/0. 16807 
52182|1.71752 
60134/1.77912 
09130)0.03793 
38284|T . 58302 
49731|1.69663 
62033| 1.79262 


34817 
53053 
56427 
64315 
73473 
86530 
13074 
35606 


' GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Weighed or 





A | oandi Required. A 
B | Required. Weighed or Found. Factor. 
Carbon 
00 ll Ah 1s OG org Bae 2.40910)0. 
NaHCO, 1.90930)0. 
Na,O.. .{1.40910)0. 
aS CLO Bie? ieee 2.18360)0. 
NH,HCO, 1.79660)0. 
BD Nabe te soci ie): 6 .07050)0 
Rb,CO, .|5.24770\0. 
BROTAR Oe) Sin te te, 3 .32730)0. 
[aa NS Oy Ce Ol eae 4.24780)|0. 
Sap 8 10 pate: ye Sea paiva 3.30023/0. 
Sr(HCO, eo nati te tad 2.38230)0. 
hod hs ose epee Goes 2.35533)0. 
Cerium, 
Ce= 140.25 
oO } ola aoe ROU Mra yeseate toud. ot 2.76850 
Ce(NOs), 
ae NO, sate H,0O |4.03870 
Ce,Q;. MLA iL4 
exon ere araut ae. 1 22820 
PEC lgcaiy pace, foes 2.02750 
(OND 4 cabal eae aan CECN OF ave do 2.36390 
Ce(NO;), 
(NH,NO,),.H,O |3 .44850/0. 
ONE ES sete su pam ate ei 1.04870)0. 
Ce,(SO,), areata eet 1.73120)0. 
RECN) Rae ca (ss 2a ONES Fees ed's alee 2.25420)0. 
Ce(NO3), 
(NH,NO,),. H 20 |3. 288400 
Ce.(C.0,4)3.3H,O.| Ce,(SO,),........ 1.65080)0. 
Dea istibs toh h 5 < pie 0. 46863)1 
Chlorine, Cl= 35.46 
a es cey ie: « CAE pe ee ei ng me 0.32870/T. 
PGi roet es Trin. ot, 0.33796) 1 
2 By Aart aera has “6 Sega lag Ra 0.24738)T 
LiL hegre le seca dl BoA ae 0.25435|T 
1 ON ge ieee era ie ak wt 0.27988/1 
Sas ioe) ee CARS sales vicreis terete 3 1.769900 
UD bu ge ea Diets ee mi Se tea 0.90691)1 
US 9 (ae (i BS gy Peta eis Se 0.47558)T. 
DEE. el iar GLE elvis ee aal bead te ene 5.10947)0. 
IT ere ae cs 5.8 AVERT EDN Sole Seer 2.91620/0. 
ILE Fs a ResMed er acts sce lage 0.74465)T 
Ele ho! ON 1 8 a TE, SNE aaah 0.81583lT. 








rithm. 


Gs 


0 
0 
0. 
0 
0 


Loga- 


38186 
28087 
14894 
33918 
25445 
18322 


0 





44225/0 


08926 
. 30696 
.31364 


53763 
02065 
23835 





.51698)0. 
21770)0. 
.67083)/2. 


.40543)3 
.44697/3 
.24795)0 


.95756)1. 
67723)2. 
70838)0. 
46481\0. 
.87195)1 


91160}1 


Factor. rithm: 


0. 
0. 


0. 
0. 
0. 
71997)0. 
52209/0. 
62816)0. 
52572)0. 
37699|0. 
37205)0. 


.60624)0. 
.06861)0. 
0. 
0. 
0. 


0. 
0. 
0. 
35299/0. 


51680)3. 
. 92886] 2. 
.39337/4. 


B 


41509/T. 
523761. 
. 70968) 1. 
45795\1. 
55660]1. 


16473]1 
19056|1 
30055|1 
23542/1 
29804|I 
41977)1 


42457\1. 


.36120/1. 


24760). 
85387/1. 
81421]T. 
49322\T. 


42302|1 


28998|T. 
95356/1. 


57763|1 
44362|1 


30401\T. 
60576/1. 


13380]0 


04230)0. 
95900)0. 
04230/0. 
.93160)/0. 
.97300)0. 
.56500)1. 
10270)/0. 
10260)0. 
19579/1. 
.93519 
.34300)0. 
.2207010. 


34292/1 


fe 


17 


Loga- 


61814 
71913 
85106 
66082 
74555 
. 21678 
. 28003 
.47791 


.37184 


.47428 
.62301 
62795 


55775 


39376 
93139 
91074 
69304 
.62636 


46237 
97935 
. 76165 
.64701 


48302 
78230 
.382917 


48320 
47114 
60663 
59457 
55303 
75205 
04244 
32277 
29162 


12805 
08840 
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CHEMICAL ANNUAL 





Weighed or 


A | Found. 


B Required. 


Chlorine 





DP. © Sie Ue 6 ete 8. 656 6 


wisi gic» ¢ ¢ oe © 


Ctelehe 0 8 pye Me 


Chromium, 
Cr= 52.0 
BaCrO, 


ie © bere Ph otic 


eo fepteteé fe) fe’ ©. jes) 4 


Cobalt, Co= 58.97 
Cons 


Co(NO,); 
LIEN) ene 


(CoSO,).(K,SO,4), 
[93.5 


Columbium, Cb= 
CROFT Mees oa las 

Copper, Cu= 63.57 
Cus pitt ee cette 








Required. 


Weighed or Found. 


& STS) 6G6g of bf ee fel ets 6 '¢ 
eSSLord fefsreilec « Fee o ens 


© Ble s beer fe cf a) ® 9) 0. 


eee ee ee ew ee eve 


S)\owsten «ese elamen a = 


ja: 0) Aoife, @l co! ea 60) ene 


Cr,(SO,),.18H,0. . 
KCrOnaceet ane 
K,Cr,0, 


CoOe Varco 
Co(NO,),.6H,O. 
COMO ein ohare. 


oy "ee 4 Fete, ete ©. 0s) 6 6 
@ hereMe o)6 6 isre « « ‘e 
¥ Se VLE she pve. 0. ¢ 0 < 


Cie. 6, 64s se eye 6 6's 6 


0.68422 


0.51494 
0.68028 
0.16094 
. (0.23522 
0.30950 
0.35902 


0.60106 
0.45495 


Factor. 


1.54170)0. 
0.60657|I. 
1.96560)0. 
.10.68169)1. 
0.55196) 1 
0.21950/1 


0. 20529)T. 
. .{0.29992/T. 
0.39469 
0.45784 


.41400 


.31570 


. 10879 


SHO Se ee O OHO eH 





.27140)0. 
..|4.93610)/0. 
4.76770\0. 


0.13037!T. 
0.165741. 
0.73433)T 
0.93358|1 
0.380361 
0.48356/1 
0.14160|T 
0.18002)T 


0.70038|T 


.259170/0. 


.74191/1 
.34143/4. 


. 15107 
. 25533 


,84533/1 


Loga- 
rithm. 


78288) 1 


83359} 1 





11517/7. 
21943/6. 
.86589}1 
.97015)1 
.98019|2 
.68445|2. 
f 
5 





18801)0. 


29350)0. 


31236)4. 
47707/3. 
.59626/2. 
.66072)2. 
.15045)0. 
.83519/1 
.11919)0 
CC LEO 
.83269)1 
. 20666)6. 
T1474. 
.49066)3. 
.99912/2. 
.04485)0. 
.77891}1 
.65797|2. 


104260. 


69339)0. 
67831)0. 


09750)0. 


70722|1 


.42780)0. 


64862)T. 
.64860)0. 
508741. 
.46690)0. 
.81170)0. 
55584)0. 


87122)0. 
33389)0. 
53359/0. 
18415)0. 


78657/1. 
20258|T. 
20974/T. 


67060)0. 
03350)0. 
.36180)0. 
.07110)0. 
.62920/0. 
06800)0. 
.06200/0. 
.55480/0. 


79891\T. 


Loga- 
rithm. 


a 


81199 
21712 
70650 
16641 
25809 
65857 


68764 
52293 
40374 
33928 


.84955 
.46154/0. 
.76000/1. 
.94200)0. 
.46930)0. 
21357)/0. 
25139)/0. 
23100)0. 
78532)0. 
90188!T. 
.66377)|0. 
19800)0. 


16481 
88081 
28825 
16731 
79334 
62853 
50934 
44488 
95515 
22109 
34203 


89574 
30661 
32169 


88483 
78057 
13411 
02985 
41981 
31555 
84893 
74467 


15467 


90250. 





GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Weighed or 
Found. 


A | 





B Required. 


Copper 
Cu 





bie ee) we) Se @6ile e 6 


Erbium, Er= 167.4 
Ses CTS Se 
Fluorine, 
19 


ee ee we we we 


























19 











Required. A B 
Weighed or Found. Factor. ‘et Factor. ben fey 
CuS0,.5H,O.....|3.92830|0.59420|0. 25457|T. 40580 
Cu, Cae ....{3.98800/0.60076/0.25075/ 1.39924 

(AsO,); 
JO 21 GPR ee .§2257|1.71814)1.91370|0. 28186 
Sy (GEES ps Ler ee .65409/1T.81564)1 .52880)0. 18436 
CANE ARES TANS ccecdnde es .79891|1.90250]1 . 25170|0 .09750 
CuSO,.5H,O...../3.13830|0.49670|0.31864|1. 50330 
CUT ARe Sort Rk ater Maite .88824|T .94853/1.12580|0 .05147 
Os CPS oe Ata a eae aa .79859|T . 90232/1 .25220/0.09768 
ei) @ cc). 18 ed re .99956|1 .99981}1 .00040/0.00019 
RMS Yas Bos tas 2 .89907/1.95379]1.11220/0.04621 
CuSO,.5H,O...:. .56850|0.19548|0.63756/1. 80452 

C,H,0, 
Cu, Test ....{1.08845/0.03681/0.91874|T . 96319 
Lp Rt Gee BS eh Soe .87462/1.94182/1 .14330|0.05818 
BQ Beng) tae eee chor wnsks 0.62705|1.79730|1 .59480/0. 20270 
(1S Bl a2 oe Lee .40762|/1T.61025)2. 45330/0.38975 
Va Oty oe Ao ae ee .42924\1 .63270)/2 .32970|0.36730 
HSL Pees tus .51602|T.71267|1 .93790|0. 28733 
esha 8 ote Baer ea .37294|1.57163/2.68140|0. 42837 
shag) U4) Gls a. .50880|T.70655\1 . 965400. 29345 
CERNE, Bw he lcVatet xs .48675}1.68730/2.05447|0.31270 
GIR EA eee Poses oFe0 a5 ans .51258/1.70976)1 .95091)0. 29024 
13) 8er] 4) age Se .62283/0.21028|0. 61620|T.78972 
OR ae ac bs oro ons .27913\1.44580/3 . 58258]/0.55420 
jm Miao 6 ie 8 UR ie .29394|1 .46826|3 .40208)/0. 53174 
og rh dce oe ae 7 ea .51700|1.71349]1 .93420/0. 28651 
PAOD hic ids or ok .54443/1.73594|1 .83680)0. 26406 
Hisite ee O..os... .65451/1.81591/1 .52790|0. 18409 
MSR E SSP teawi av zs ap « . 52699) T .72180)1.89760/0. 27820 
Sif,. .64534|T.80979}1 .54950)0. 19021 
HP eM Ore Ntich Sis chs .78992|T.89758]1 . 26600/0. 10242 
IAS Gigs) Ae ii, Ce . 27728) 1 .44292/3 .60650|0 . 55708 
aN bic bics Te, © anne .83182/T.92003/1 .20220/0 .07997 
SOME P alot ai cvs) eset c .72270'T.85896/1 .38370/0. 14104 
STN) a fA Se .98601|1.99388]1.01410/0 .00612 
RU SS 2s eee a .74441|1.87181|1.34340)0.12819 
Chics dee tore Shan WAM .59235\1.77258/1 .68820/0 . 22742 
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Weighed o or 
A | Found. 


B Required. 


Germanium, 
Ge=72.5 
Cre eit tale aaa as 
K,GeF, 
Glucinum, Gl=9.1 
G1O 





o @ Ke tes 6 6 tele. ahs 


Gold, Au= 197. 2 


oereew ee ee ew ww 


Se aes D ise (0,499 je) e 


Indium, In =114. 8 
In,O, 
dS Wercd. a See! 

Iodine, I= 126.92 
Ag. 


oy weed «ae pete 3. 


Agiiiste. 


AT aitartina'.. tates i 


Iron, Fe= 55.84 


7 ph tere, eo) ke te 6 fe 0) “bh iw 


SO) 88 6 6's ie) ee, 1s. © 





CHEMICAL ANNUAL 





Required. 


Weighed or Found. 


wees = & Oe) 6 Be (@ we 16 1s ie 


HAuCl,.4H,0.... 
KAu(CN),H,0... 


o yet le (6 6 (aye) 6 Pe a) 6 66) 'e 


ots mye) *el.6) ¢ wile Se a6. 4 


a eee te oe Te Kk is oD 
o 18 0) 8 te) 0 le Ore ne se pace 
hohe” Sen ee 61646) 6 ud..6 
SM RES Te TOPO t Ch RO 
Se Oe Ee. 2 Oe © LU © is eles 
eee ee ee we eee 
yes Yor 1610) Ve Ver 10. © 04.0 wa n'e 


Kael = 10 ae ib) e.5e ve sees 


Fe,(CN),. 
(Prussian blue) 
He(GN diets 





:. 37900 





A 


Factor. 


.69378I1. 
.27390\T. 


pe020alm 
. 18810 
.06070/0 
. 93940 
.08980 


.81720)0. 


.11190\T 


. 82709 
. 10472 





. 18590 


.17650)0. 
.54484/T. 


.54055| 1 


.74497) 1. 
.81313]T. 


. 71091 
. 77904 
.389790 


. 70965 
. 70404 
.97031 
.05910 
. 92593 
.01470 
.38658 





LOR O HS eHFoo H+ 


. 38353} 1. 


52858) 1 
.57694|T 
.50440)T 


So27 S14 
.44240\T. 


.83492)0. 


Os 


Loga- 
rithm. 


84122 
43759 


. 55937 
50353 
.84885 


. 18736 
.32010 
25941 


. 04884 


.91755 
. 84801 


.07403 
07059 
73627 
. 13283 
87214 
91016 
T.85181 
. 89156 
.37984 
.37640 
.85104 
. 84760 
. 98691 
. 02493 
. 96658 
. 00633 
. 58724 
58380 
.72311 
. 76113 
. 70278 
74253 


64582 


26362 








B 


Factor. 


1.441400. 
3.65100)0. 


2.75820)0. 
.81867|13 
14163)1. 


0 
0. 


0% 
Os 


8. 


1.20900)0. 
1.41870)0. 


o4 


0.84998)1 


1.83540)0. 
1.85000)0. 
1.34230)0. 
1.22980)0. 
1.40670)0. 
1 .28360)0. 
417031. 
42034|T. 
1.40920/0. 
1.42040)0. 
1.03060)0. 


0. 
0. 


0.94421|1 


1.07990)0. 
98553/1. 
2.58680)0. 
2.60740)0. 
1.89190)0. 
1 .73330/0. 
1.98250)0. 
1.80910)/0. 


0. 


2. 26036/0 


0.54496(T. 


64959|1. 
478521. 
0.55028)|T. 


93630)0. 


84328)T. 


Loga- 
rithm. 


15878 
56241. 


44063 
49647 
15115 


81264 
67990 
74059 


95116 


08245 
15199 


92597 
. 92941 
26373 
26717 
12786 
08984 
14819 
10844. 
62016 
62360 
14896 
15240 
01309 
. 97507 
03342 
99367 
41276 
41620 
27689 
23887 
29722 
25747 


35418 . 


73637 
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Weighed or 























A Sounds . Required. A B 
B | Required. Weighed or Found. Factor. pine Factor. be daate 
Iron 
dS OPS ee ReQGawe ihc fs 1 .63300)0. 21298]0 .61238/1.78702 
Wee sue co 2.63275'0.42041/0.37978'1.57959 
Feteoin 6/25. 2.02120/0.30560|0. 49477/1.69440 
Dee ee 1) ).'s)) BeCHiCO,),.. ¢s. 2. 3.18514/0.50313/0.31396|1. 49687 
REQ sei ee 1. 28654/0.10942/0.77727|T.89058 
PGi) Ah use os, s) 1.42981/0.15527|0.69940/1.84473 
FESO Palas ce 2.72044/0.43464/0.36758/1. 56536 
FeSO,.7H,O. .14.97911/0.69715|/0. 20083/1.30285 
FeSO,.(NH,),80,. |7.02281/0.84651|0.142391T. 15349 __ 
6H, 0 
Lod CS ta a eid PEG Ut epee 0.77728/1.89058}1 .28656/0. 10942 
ikea] baer sae 1.61244|0.20749/0.62017|1.79251 
Peto)... . ys o.6 2.47577\0.39371/0.40392/1.60629 
Pen) eg al 1.11136/0.04585|0.89980 1.95415 
(e107 Re ee Fed tots 02030 Ss 0.699401. 84473]1 .42977/0. 15527 
FeCl,.........../2.03181/0.30788/0.49211|)1.69212 
10) 610 Fos be sete a 1.45090/0.16164/0.68924/1.83836 
FeCHCOs).. wth  .|2.22777/0.34786|0. 44889|1.65214 
NOL dae. 54 4 ee 0.89980 1.95415/1.111360.04585 
Fey Gata. 0.96657/1.98523/1.03460 0.01477 
PESO Nh Oe cae 1.90270/0. 27937|0.52556/1 . 72063 
dish OB berg OO ee eae 3 .48224|0.54186/0.28717/1.45814 
FeSO,.(NH,),SO,. |4.91177|0.69124|0. 20351|T.30876 
6H,O 
ih sy i Ted 0S Ceara ne 2.50435/0.39869)0.39940/1. 60131 
FePOy ett 7... 78897810 «276411052920 1a 2362 
dd oe ae 12 eg) Oe See 0.37010|1 .56832|2.70200/0.43168 — 
PeCr iver dis. sto 2: 0.47615)1 .67774|2.10019/0.32226 
DTC i Gis ASE 0 Se ae 0.63463/I .80252/1.57425/0.19748 
FEO Coit. a. 2. <0. 81723) 1 191234118 2237010.08766 
Peron eh tok 0.908201 .95819]1.10110/0.04181 
Mig ABO 214: PeACOM SC bee: 1. 25423/0.09838|0.79714/1.90162 
A 9s 8 eg pat) is fl OF) ea i 0.897221 .95290|1 .11450/0.04710 
ete L VSS S63 mea aie 1.89744/0.27812/0.52709|/1.72188 
Lanthanum, 
La= 139.0 
Pens: «62 Pen ited rid. 0.85275|1 .93082|1 .17270|0.06918 
Lead, Pb= 207.1 , 
9) a ee DTS PME et vee 1.077200 .03232)0 . 92828/T .96768 
POCO IM roe 1 .28970/0.11049/0 .77537)|1.88951 
(PbCO,),Pb(OH), 1.24790 0.09618/0.80135/1 . 90382 
PHLOEM aos 6 ce: 1.16430/0.06606/0 ..85890/T. 93394 
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A 
B | 
Lead 


eee 


CO, 


eee 


Weighed or 
Found. 


Required. 


ane WY Se) of eel e, ea a8 


oe ee ee ee ew eee 


@ 616) @ 6) @ wuete 3s els 


SC) Ae ‘eee se ce Nel we 


> 2 8 16 ele @ ou le ie ess 


ele bh © 4. @, O16 14, 0) ee 


5.0 we ‘s| 670) wie ellie © 


CHEMICAL ANNUAL 


Required. 


Weighed or Found. 


PbO 


“ 


PbCO; 


(PbCO3;)2Pb(OH).... 


4 


ae eels WNCOe Rawat eis heme Te) Cee ie 


'|Pb(C.H;O>)2.3H20 .. 
(PbCO;)2Pb(OH)p.... 


CS. eo, nee: Ne Lee te) Wks Sete 


Pb(C2H;02)2.3H20 .. 


wr a oMe ea, \wttn, «ial deka ca 
© 56 \eubeonie ete) (aire b) Tet 6 Pants 
Sse oe) ef fe) se. sleet) Vatele. Sm) oho 


©, Cie p SSNS U8, (Sy le. 0) oifey e) Ss lace 


0.5, 16h et te. 'o) 6) eo) 0.16) sw We 
DS. (eis js) wMen ea 6 50.18 
Ss ehe) 6 eres le) tale Be (see 
wie ede 6.16) Shes ® le! 0.6 6 iene) 
Oye) Wie Koga 6.000! ove ecb: 4's 
9 ehw UNO. 0 'e. 0 (6) (m6. te) 18 (6b eines 
ORE OS be. Ose, Le Le heer oe 
o 'e @ go "e "Gio, « te ve 
wire! Gey eh ea! ¢.'m ef 6° We) eee 
D9. ai elnence Ne (a) ey 6M e7.6 6 10) ese 


A 


Loga- 
rithm. 





0.93832 


0.92828 
1.19720 
1.48420 
0.86616 
1.38480 
0.76998 
0.68311 
1.25070 
0.88101 
0.85245 





I .87211]1.34240/0. 
1. 90443/1.24610/0. 
1.80684/1.56011/0. 
0 .06953)0.85206/1. 
1.92089]1 .19980/0. 
1 .83816/1 .44823/0. 
1 .84942]1.41424/0. 
1 .97235]1.06574/0. 
1 .96768/1 .07720|0 
0 .07817/0.83528 
.17149|0.67377 
.93760]1. 15450 
14141/0.72209 
.88648|1 . 29880 
83449) 1.46390 
.09718/0.79947/1. 
.94498/1.13510'0. 
-.93067/1. 17310! 
.03830/0.91559 
86681] 1.35890 
1.89689)1.26790 
1 .87707/1.32720 
1p 

1 


So OCOrFHOrFHIKRKIO 





EO FeO RIE) O RIO 


1.93747|1.15490 
1.96979}1 .07200 
0.10298/0.78890)1. 





1Coooo ord 


0.59555)1. 
| 0.647531. 
1.83193]1.47255)0. 
1. 21399|6. 10958)0. 
1.54698|2.83807|0. 
1 .27386|5 .32273)0. 
.05987|0.87124|1. 
0. 26469)0. 54366)1. 
1. 60685|2. 46300|0, 
1.34216|4.54821)0. 
1.66678|2. 15389]0. 
0. 56582|0.27176]1. 
1 .25470|5.56287(0. 


0.22568 
. 18874 





12789 
09557 
19316 
93047 
07911 
16084 
15058 
02765 


.03232 
.92183 
.82851 
.06240 
.85859 


11352 


. 16551 


90282 
05502 


.06933 
.96170 
. 13319 


10311 
12293 
06253 
03021 
89702 


77492 
81126 
16807 
78601 
45302 
72614 
94013 
73531 
39315 
65784 
33322 
43418 
74530 


1 .09825]0 .04071|0.91052/1 .95929 
0.95689|1 .98084|1 .04510}0.01916 
1.760080. 24553|0.56815|1 .75447 
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A. | ‘hee sf Required. A B 
B | Required. Weighed or Found. Factor. eat Factor. ait oa 
Lithium 
OS ee BOM he Sot elst ta ty.8 0.38700|1. 58769 |2.58419/0. 41231 
Li,SO,. .....{L.42400/0. 15351 |0.70225|T.84649 
Li, SO; HH 0. Be 1.65738|0.21942/0.60337|1.78058 
BES Ossi . AL. biter presi! .,), 0.12624/1.10119/7.92155/0.89881 
LiClLiur oa. ...-|0.77124|T.88720]1.29657/0 .11280 
AES BOE Soca nae LALO MI. ..../0.37317|1.57191|2.67974/0. 42809 
| Li,SO,.........-.{1.37319/0.13773/0.72823|T.86227 
Magnesium, 
Mg= 24.32 | 
BASOL etw) se va MgSO». © . 5. 0.51576|1.71245/1.93890|0. 28755 
MgSO,.7H,O..... 1 .05600|0.02368|0.94693|1. 97632 
Boe eke us. 22) Mee) gow. ie, . .|0.15213|1,28222:6. 57320018778 
MeBrsciincicy 1... - 1. 15200|0.06145/0.86806/1. 93855 
MgBr,.6H,O.... .|/1.82820|0. 26203 |0.54698/1.73797 
Sarr asC RELY Lis a aes pe 0.34292/1.53519|2.91620|0. 46481 
MeGlL ans Sct ie: 1 .34300|0.12805/|0.74465/1.87195 
MgCl,.6H,O...... 2.86720|0.45746|0.34877\1. 54254 
Ose aue tic MeCOsane koa, « 1.91640|0. 28248)0.52182/1.71752 
MgO.) paper: 4)... 0.91637|1.96207 |1 .09130/0.03793 
Te perce. ts Mg............./0.09581|2.98140|10 .4380}1 .01860 
| Mel; sages. O. . 1 .09580|0.03973|0.91258/1. 96027 
Moe AR thst: ts: Me@O seit H0. . 3 3 .46720)0 .53997 |0.28842)\T. 46003 
MECO en). 202: Mg(HCO,),..... .|/1.73550/0.23943|0.57619|1. 76057 
Baar O NL ec . 2 2: UO PC Ee ae a 0.60317|1.78044|1 .657900. 21956 
Mr CO per 5. os 2.09120|0.32041 |0.47818/1.67959 
Mg(HCO.,),..... .|3.62940|0.55984|0.27553/1.44016 
MSO AR. 24... 2.98590|0.47507 |0.33491/1.52493 
Maa DeQurny ¥ . 1 2. CS ee ae 0): 21839|T.33923|4.5790010. 66077 
1 EAR ee ae 0.85524/1 .93209|1 .16924/0.06791 
Mee cOH Oo) 35 1 .82600)/0. 26150|0.54765|1.73850 
MgCl, ‘KCL. 6H,O. .|2.49552/0.39716|0 .40072|1. 60284 
MeGurage sys... 0.75719|1.87920]1 .32062)0. 12080 
Mg(HCO,),......|1.31406|0.11862|0.76097/T. 88137. 
MeQ ates. 445% 0.36207|1.55879|2.76189\0.44121 
MesO erg 422). 4". 1.08110|0.03386 0 .92479)1.96604 
MeSOg7H,O 7... 2. 21355|0.34509|0.45176/1.65491 
Bi Orisa die. Miraiseaiys sf ei. 0. 20201}1.30537|4.94502/0.69463 
DOGO Ana)... 0 .33491|1.52493 |2.98590\0. 47507 
MRR gsc, : 51. « Me@oncvr0. Obs. 0.50356|1.70205/1.98580|0. 29795 
Mga Uueet. oss. 1.50360|0.17712/0.66509/T. 82288 
MgSO,.7H,O..... 3 .07860|0.48835|0.32483|/T.51165— 
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Found. 


CHEMICAL ANNUAL 


- 


Required. 


x | Weighed or 





B Required. 








Manganese, 
Mn= 54.93 


tee © 6 © 80 2 


eeeere eevee ee @ 


HgS.... ee eeee 


Weighed or Found. 





MnSQyere.tis ss 0. 
MnOQ, Sit eta Ciahy Ca Ze 
NETO) Meee sn 1. 
MnCOs uss tia 2. 
MnO. aac ys 34 ine 
MrnOyr tree tes ans 1. 
MOO rere tents 0. 
Mi CO POEs ae ike 
Mn(HCO,), + 2h 
MnjO2P i.e Le 
Mont, PAS OM as 3 0. 
MnOOs On ties: i: 
Mn(HCO,), .|2.. 
MnO RSME SO o55 0. 
Rn O UU ORS he vis 1 
Hin OP Le ee og 1 
MnSOPs elias 1s 
BAe Sine eles Vi 
MACOS GIG (Gate *, 0. 
MnO Nees ere 0. 
MnO Ws Sneha: 0. 
MnSOf Gi) od; 05% 1k 
Min ti eee 0. 
Mn COp ese. is 1. 
Rin OMEw As Seo 5. 0. 
Nate) G kh on aa 1: 
MnO aeies. More. 0. 
MnSO eres 34 1. 
TIPO AR cr 6 as 1 
EPO BHP RS, Fou 315 1 
gS OMe erecta... 1 
He veer ast 0 
Heer i aiaas a8 1 
HgNO; ose n ota e foe 1 
Hg, Oe Se vost 0 
Ae Fe OR AR ra Ae 0 
Hes us: Pins 0 
HeOL eo Wis ys 1 
HetGNyee acne 1 


Factor. 


.385353 


Loga- 
rithm. 


Loga- 


Factor. rithm: 





T.81084/1 


0.41698)0. 
0. 20738)0. 
0.32062)0. 
0.11102)/0. 
0.15744)0. 


T.81258}1 


0.209600. 
0.39702)0. 
|0.04641)0. 


T.85749}1 


0.17811)0. 
0.36553)0. 


T.96851]1 
0.01492)0 


0.05685)0. 
0.296660. 
T.58761/2. 


T.90823}1 
T.69863|2 


T.78697)1. 


0 .02678/0 
T.80029}1 
0.12091)0 
T.91131]1 


0.23946)0. 
1.947361. 
0.27551)0. 


0.13147)0. 
.07969 |0.03330/0. 
. 156825)0 .06327/0 
.84978 
. 15021 
.11015 
. 88364 
. 91756 
. 98760 
. 17002 
. 08860 


T.92931/1. 
0.06078)/0. 
0.04538)0. 
T.94629/1 . 


1.96264}1 
T.96458]1 


0.06820/0. 
0 .03687)0. 


.54580/0. 18916 
38284| 1.58302 
62033|1.79262 
47795|1.67938 
77442|T. 88898 
69593/1.84256 
.53970)0 . 18742 
61716/1.79040 
40084|1.60298 
89865/1.95359 
.38840/0.14251 
66358|1.82189 
43099|1.63447 
.07520)/0 .03149 
.96623|1.98508 
87730|1.94315 
50506|1.70334 
58460)0 .41239 
.23528]0 .09177 
.00156)0 .30137 
63315)0 .21303 
.94020|T .97322 
.58380/0.19971 
.75699|1.87909 
. 22660|0 .08869 
57615|1.76054 
12890)0 .05264 
53026|1.72449 


73880\1.86853 
92612\T. 96667 
.86444/T. 93673 
17676/0.07069 
86940|T.93922 
90078|1.95462 
13165|0.05371 
.08983]|0.03736 
.01256/0.00542 
85468/T.93180 
91860/T.96313 


4 


A 


B 


GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Weighed or 
Found. 


| Required. 


Mercury, 
Na UsS ot heal ae 


Molybdenum, 
Mo= 96.0 


(NH,),PO, 


COG ian. «* 


Neodymium, 
Nd,O,= 143.3 
Nickel, Ni= 58 .68 


72S eee 


ore eee ee ee eee 


Required. 


Weighed or Found. 


MoO, 


MoO; ah tee age de és is 


yO ae 


MoO, 


Ni(NO,),.6H,O... 
TL A Rohs 


Ni(NO,),.6H,0O... 
Ni8O, EG. e ee 


ee ee ee ee oe we 


Factor. 


6) on eie Qe ee @'6' -¢ 


(NH,),MoO,..... 


A 


Loga- 
rithm, 


. 12949)0 .05282/0 
.389642/0.14502)/0 
.47400/0. 168500. 
.89890]T.95371/1. 
.93339|T.97006}1 
. 275790. 10578/0 


.66667|1.82391}1 
.386170/0.13408/0 
.49946/1.69850]2. 
.74919|1.87459]1 
.02020/0 .00867/0. 


.92053/1.96404}1 
. 25350|0 .09812)0 
.26151|T.41749/3 
.39226|1.59358/2. 
.53414|1.72766/1 


.85655/1 .93275}1. 


.95560)0.69510)0. 
. 27260/0.10471/0 
.78630)0 .68000)0. 
.89390/0.59039)0. 
.76090)0 .57529)0. 
.387919/1.57886)2. 
.87920)0.27396/0. 
.48258|T.68357|2. 
.81500/0. 25886)0. 


.30554|T. 48507/3 
. 24699/T.39269)4. 
.53417/1.72768)1 
.49820/0.65304)0. 
.28410/0.51641/0 
.71310|0.43346/0. 
.42610|0.64602)0. 
.85510/0 .58603/0. 
.16481/1.21697)6 


25 


Loga- 
rithm. 


.88508/1.94718 
.71612)1.85498 


67842|1.83150 
11250|0.04629 


.07138)0 . 02994 
.78382)1 .89422 


.50000)0. 17609 
.73437|1. 86592 


00220)0 .30150 


.33480/0.12541 


98024|T.99133 


.08630)0 .03596 
.79778|1.90188 
.82390/0 . 58251 


549360. 40642 


.87220/0. 27234 


16740)/0 .06725 


20179|T.30490 


.78576| 1.89529 


20893/1.32000 
25681|1.40961 
26590|1.42471 
63710)0.42114 
53216)1.72604 
07210/0.31643 
55098|1.74114 


. 272900 .51493 


04870|0.60731 


.87210)0 . 27232 


22231\1.34696 


.30450|1. 48359 


36858|1.56654 
22593|1.35398 
25940|1.41397 


.06780/0.78303 
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CHEMICAL ANNUAL 





Weighed or 
A | Found. 





B | Required. 


Nitrogen 
NaN Oona thee 
NH, 


eo eevee eee 


Osmium, Os = 190.9 
OsO0 Hayicsa 
Palladium, 
Pd=106 ::7. 
TP dGlie sae oun x 


Pdi. 3s tra 
Pal, ytecnse oer 


Phosphorus, 
P= 31,04 


© Jo, ¥ 64 NS eve FO Ge 


o_o) 3.16) ® Lohan 





Required. 


Weighed or Found. 


Wy, Ona ett ce 0.63533|I. 80300|1 .57400|0.19700 
EEN Oisnaies oh fou 3.700600. 56827|0 . 27023|T.43173 
Nivtasiitnc shoe 0.82268/T. 91523]1 .21550/0.08477 
Ne Ciceaaeias ene occ 3.17140|0. 50126/0.31531|1.49874 
ENO Moen, gece. 1.17800|0.07113/0.84893/T. 92887 
N haves ee 0.26187|1.41809|3 .81870|0.58191 
HNO, eee oe 0. 28385|/T. 45309|3 .52300|0.54691 
No diteratt hen 0.06310|2. 8000515. 8469/1. 19995 
NeOpsh der alee 0. 24327|T. 38608|4.11010|0.61392 
NE alaeeae. ho 0.21203/1.32641/4.71620|0.67359 
NOs dative: eho 0.81741|T.91244|1 .22340|0.08756 
HN Osreaes aio ao 0.64570|T.81003|1.54796|0.18997 
heel .10.14345|T. 15699|6 . 96649|0.84301 
NiO bean Ghar 0 .55338/1.74302|1 .80708|0. 25698 
HNO cag aioe 1.57410|0.19704|0.63527/|1. 80296 
Dio panes th ose 0.34995|T. 54400|2.85760/0 . 45600 
Ni Oseeaws 6h. oe 1.34910!0.13003|0.74126/T. 86997 
Os Pasige gies 0.74893|1.87444/1.33530/0. 12556 
Pdsites Yates ee 0. 26831|T. 42864/3 .72700/0.57136 
PdCl,.2H,O...... 0 .53726|T.73018|1 .86130|0. 26982 
PdCl,.2H,O...... 2 .00240/0.30154/0.49941|T. 69846 
RdiNOaecke es 2.16230|0.33493/0. 462451. 66507 
Rd alsorae er a 0.29594/T.47120|3..37910/0.52880 
PP ash iamton shi 8 es 0.07414/2.87004]13.4884|1.12996 
ROMMsonE Rice 0. 22700|1.35603|4 .40520/0.64397 
PeO earache: 0.16968|T. 22962|5.89354/0.77038 
Ber Pgh ind kt 0.10251/T.01077|9.75500|0.98923 
ROMER ake oie 0.31388|T. 49676|3.18600/0. 50324 
B Olseamerati: be 0. 23461|1.37035|4 . 2622910 .62965 
BP, Oletpaer phi uy 1.389020. 14308/0.71933|1.85692 
BOsdecnn gh oe 0.77830|1.89115|1 .28453/0. 10885 
ROT es Se 0.58175/1.76474|1.71895|0. 23526 
BP Oigcexeietin a 0 .45787)|1.66075|2.18400|0.33925 
Oumenemr ar 0.62991|T.79928|1 .58751|0. 20072 
BR. Ouvcaag cpt ce. 0.47080|T. 67289|2.12380|0.32711 
NaHPOe inten: 1 .27559|0.10571|0.78395|1. 89429 — 
Na,HPO,.12H,0 -.|3. 2163810. 50744/0.31006|1. 49256 
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A eee Required. A B 
B | Required. Weighed or Found. | Factor. i a Factor. eee 
Phosphorus | 
ub 2) 60 al ae ge NaNH,HPO 
9 Plo Bo seen 87713|0.27373)|0.53244|1.72627 
hu dead ind ae 27861/1.44511|3 .58766|0.55481 
PON 85384|1.93138)}1.17116'0.06862 
tO en oe a 0.63852)1.80517/1.56615,0.19483 
(NH,),PO, 
MOC er. 22. 1 a aid bata ak Ob eae 0.01654/2.21842/60.4755|1.78158 
PO Br Oe Pins an 0.05063|2.70441/19.7591|1. 29559 
PE O)PN PE Ss tog 35s 0.03784/2.57800/26 .4243|1 .42200 
oy AD gat eak SARRLOLA ta dad 8 oe : .99960/0.30094|0.50010/1.69906 
Na,HPO,.12H,0O . .|5.04282|/0.70267|0.19830|1. 29733 
cearaye HPO, 4H dey 2.94414/0.46896/0.33966|1.53104 
9 compa tinal MD Feral tes ab: fe ae en 0.43694/1.64042/2.28863/0.35958 
jo da el ee 3 bys Pcie eee eae 0.08682/2.93860/11 .5185}1.06140 
Peat. Pl. 5 0. 26582)1.42459/3 .76196|0.57541 
POM tits orate cos 0.19869|T.29817|5 .03300|0.70183 
Platinum, 
Pre 19570 
Ja a8 sig Coe ge HePtCi,GH.0; :..°.% 1.06564/0.02761|0.93844)1.97239 
AERO OE 220 gels: 0.40151|1.60370|2.49057/0.39630 
EGU EY Pe titres afataks 0.69326|/1.84090)1 .44243/0.15910 - 
PtCl, .5H,O. 0.87856/1.94377/1 .13823|0.05623 
(NH,),PtCl, . Lag Ses Pe a 0.43960/1.64306/2.27478|0.35694 
PtCh: 0.75904|T.88026/1 .31745|0.11974 
PtCh. ¢ 0.91876/1.96320/1 .08843|0.03680 
ag Yn Re lei PtCl, eH, O. emskeh ote 2.65580/0.42419|0.37654/1.57581 
PtCl, BEGAN sede! ite PEs |1.72663|0.23720/0.57917|1.76280 
PtCl,.5H,O 2.18810|0.34007|0.45701/1.65993 
Potassium, 
K=39.10 
JN “eet Mh ga ag 1G oS ie ed ee ee 1.10330/0.04268/0.90640|1.95732 
ESOS | Orr es. ert oe 0.69114/1.83957|1 .44690|0.16043 
GSR ee eee 1.13611/0.05541|0.88022|/1.94459 
PEEL GR Saas Mave, >. 1.2.9. 1. 28440|0.10870|0.77857|1.89130 
I CHING pe ET o.4.s. 9. 0.60354) 1.78071/1 .65680/0. 21929 
BSN es cher? WN 0, 922, 1.53900/0.18722|/0.64981|1.81278 
hg 8 ey SRI {fd oi ie PO ae 0.63375/1.80192)/1 .57790/0.19808 
PRET AEe eb 2 ain he 48 0.88934)1.94907)1.12440/0.05093 
Wo Uy rs aR Pe. POU] PY EL oh ds 0.52017|1.71614/1 .92250/0. 28386 
0 NO Flue Ad ee ee 0.85503)\1.93198)1.16960/0.06802 
KCIO, 0.96666)T.98527|1.03450/0.Ci473 - 
ewes ene sc e's TREN eRe SE. isc, 0.48630|T.68690!2.05640|0.31310 
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° 


Required. 


Weighed or Found. 


og) ele ve 
sae 
©. erence: ta 74 


€ 0 ye. 


eee we 


KCl 


KOWsuiey Hae 
ECO a ah 


oe ee 


see eee 


eide shee! 6 


ope ¢ 108 e Ss 


she © = 


eer ee 


eee 


©, @, Ne We) (eo) eo ese. 


oe ee ee ee 


eee eevee 


ae ee te fates 


ere ee eee 


ee ete en eee 


re 


Se.) 0198 6) 6: ete 


je 0.650 © 0's a; 


aPC SEO 6 [0 eo se) 


eo; 96 hee © 6 Je 


ap 4, eh a C8) Se care 


6 06 bP 6 © © ia 


@ '» @ 6 5) \0 eo (e 


ese eevee e 


eee er eevee 





A 


Loga- 
rithm. 





Loga- 
rithm. 


.70707|1. 
.91148]1. 
.766501¢. 
.58019|1. 
. 583401. 
.47249/T. 
.74659/1. 
.48924|T. 


1.48920)0. 


1.30810 


.41080)0. 
.38260)0. 
.10270)0. 
.10260/0. 
.45630/0. 
. 90750 
.32820 
. 14090 
. 14090 





5 SS Oar 


.68630 
.20460)0. 
.58590\0. 
.32852\T. 
.39573)/1. 
524401. 
.92677|1. 
.97050\0. 
.34270/0. 
.35600/0. 
.63169|T. 
. 168600. 
.23551 
. 28370 
23150 
.83942 
.83015\T. 
.46710/0. 
.12314]0. 
.0627010. 
.14660/0. 
.85000)0. 
.16084|1. 





I. 
di: 
0. 
he 


.99190 
. 12328 
. 33060 
.49706 
. 11663 
. 22692 


84946)1. 
95975|1. 
88451/1. 
76357 |1. 
76597/1. 
67439]2. 
87308 
68952 
17296 
38216 
14071 
04244 
32277 
53861 


08084 
41261 
51656 
59740 
71967 
96697 
29480 
12796 
13228 
80051}1. 
06768)0. 
372024. 
45286)3. 
090440. 
92398)1. 
91916)1. 
16646)\0. 
49459)0. 
02642)0. 
33177)0. 
26717)\0. 
20643)/6. 





Ee Op eho oS OO Or Se Or Ore Na 


.33950/0. 
.04400)0. 
.67149|T. 82704 
.41480|T.61784 
.72325|1.85929 
.90691|1. 95756 
.47558|1.67723 
.28933|T.46139 
.25592|T. 40810 
.75287|1. 87672 
.46709|T. 66940 
.31838|1.50294 
.76448|1. 88337 
.59304|1.77308 
.83015|T. 91916, 
.38671/1.58739 
.04400|0.48344 
.52700|0. 40260 
.90690|0. 28033 
_07900/0.03303 
.50699|1.70500 
.74480|T. 87204 
.73742|1. 86772 


41430/0. 
09710)/0. 
30453)0. 
72359)0. 
71410)/0. 
11640)0. 


15054 
04025 
11549 
23643 
23403 
32561 
12692 
31048 


58300)/0.19949. 
85570/1T.93232 
24600|0.62798 
52480/0.54714 
81201|1.90956 
19130\0.07602 
20460)0 . 08084 
68161/1.83354 
32019|1.50541 
94098|1.97358 
46583|1.66823 
54055/1.73283 
21686|0 . 79357 
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Weighed or 
A | Found. 


B Required. 





Weighed or Found. 





Potassium 


Praseodymium, 
Pr= 140.6 
AAC Ar ae 
Rhodium, 
Rh= 102.9 


eRe ges Ob Fe, 676 26) op 


@ Rel a fe Tee Fa 6, 0h ew pie «© 


Sum, "Ste Sera C0) 6 8 6 


oe) ¢ a. 8, 6s, wel. o © 8 


“7. © ee ew ee wwe 


S's" )6 6 S) 45eie, 8 6 6 ~ © © 


A 


Factor. 


.28427|1. 
.30674/T. 
.20591/1. 
.41595T. 
.19376/1. 
.35846|1. 


.95218)0. 


.05547)0. 
.44873]/1. 
.79303]1. 
.85570]1. 
. 14890 
. 96290 
. 97679 
. 16040 
. 94055 
.63291 
.65031)0. 
.40500)0. 
.58480)0. 
.07210/0. 
.26590)0. 
.81650)0. 
.21690)0. 





.93720)0. 
.36920)0. 
.23910)0. 
.87207/1 
.87210)0. 
.40062|T. 
.76394|T. 
.96220)0 
.17650)0. 


.85420)T. 


.738201Q. 
.03380)0. 


.06028/0 . 87040 
.19393|0 .63983 
. 98980) 1.02380 


.73283|1 .85000 
.80134/1 . 58000 


ee aS) 





———$$___—_—___~ 


B 


Loga- 
rithm. 


Loga- 


hia: Factor. 





45373|3 .51781/0.54627 
48676/3 .26015|0.51324 
31369/4 .85634|0.68631 
61904|2.40417)/0.38096 
287 27|5.16100\0.71273 
55444|2.78971/0 . 44556 





29052|0.51225|1.70948 


31282|0.48661/1.68718 
65199|2 .22850/0.34801 
899291 .26100|/0.10071 
93232/1 . 16860)/0 .06768 
. 93972 
. 80607 
.01020 
. 93540 
. 26717 
. 19866 
21756|0. 60596} .78244 
14768|0.71173]1.85232 
41244/0 .38686|1 .58756 


06460/0 .86179 





SoorHorroooe 





31642|0. 482591. 68358 
3552410 .44133/1.64476 
25922/0.55053|1.74078 
85835|0.13857/1.14165 
773580. 16843|1 22642 
52752|0.29681|1 .47248 
350080. 44660|1 .64992 
.94055|1.14670/0.05945 


27232|0.53417|1.72768 
60273|2.49612/0.39727 
88306|1 .30900/0. 11694 


.40861)0.39029|T .59139 


33775|0.45946/1 .66225 
93156)1.17070\0.06844 


57266|0.26751/1. 42734 
30831|0.49169|1.69169 
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Weighed or 





















































A | Fouhd, Required. A B 
B Required. Weighed or Found, Factor. eae Factor. bree 
Rubidium, 
Rb= 85.45 
ADU L EGS ier. tute BUD Pie A RE ok .59612/1.77534/1 .67750\0. 22466 
RbCl .84353/T. 92610}1 . 1855010 .07390 
Oba ee Pate Bib see cee .40980|0 .38197/0.41498/1 . 61803 
RbCl .40980|0 . 532730. 293271 .46727 
BRA AED RRIA YS oak RbCLSa rere ME .41500|0. 15076/0.70671/1 .84924 
RbCOM ree oer Ee .35100/0. 13068/0.74015|1. 86932 
ROOT ae a .09370/0 .03887/0.91438/1.96113 
Rb,SO, .56220|0.19372/0.64015|1. 80628 
RCL Petter. Rb,CO, .95481|1 .97992/1 .04730/0.02008 
IDO nee See .10400)0 .04296/0 . 905811. 95704 
RECOM as. LORD HGOMN es. . 268600. 10333|0.78826/1 . 89667 
FU Oh ie RD CIO Te . 2939 |0.11189/0.77288/1.88811 
Bb Oj Raabe en .42840/0.15484/0.70008)1.84515 
PUD, PUG Os Rib THOU SS, BP e.2 . 29523|1 .47016/3.38616)/0.52984 
RbCl .41776/1 .62092|2.39376|0.37908 
RbSCOMALGE Co. .89874\T .60084/2.50706/0.39916 
RbHCO, .50602\1 .70417/1 .97618|0. 29583 
FDO Mageds See .82287|1 .50903/3 .09721|0. 49097 
RD SOE. heel T Rp CO. et aes .86489|T . 93696}1 :15620/0.06304 
RbHCO, .09720/0.04029/0.91140|1.95971 
Selenium, Se=79.2 
SLC ee ee th SL HiseO Peet..." .63150|0. 21258/0.61294|1.78742 
TESCO Sh .83360/0. 26329|0.54539|1 .73671 
BeQsyanee a! Fy. 8 .40400)0. 14737/0.71225|1 .85263 
SOON RIT t. sf .60600|0. 20576/0.62265)/1.79424 
Silicon, Si= 28.3 
Basil Peevey ct). Sif, . .387294|1 .57163/2.68140/0. 42837 
SILO AGRL 409k Wenn .21561|1 .33367/4 .63800|0.66633 
KESID, Deh . Fis OLE ees Ae .47301|1.67487|2.11410|0.32513 
SiOGHR ES ted .27347|1 .43691/3 .65670)\0 .56309 
BIO, Lut betereG ae TLSIOM ME L.. .29880|0.11355/0.76993|1 . 88645 
EAN BE 3 re: .46933}1 .67147/2.13070|0.32853 
SLE OHI. ced. ers .72960|0 . 23796)0.57815|1 . 76204 
SLO OOGONE rat sis . 26530|0. 10220/0.79031|I .89780 
iO Sete een ee .53070/0.18488/0.65331|1.81512 
i le Bn mty Meee .39800/0.14551/0.71530/1.85449 
BUD Eb) eri te .59750/0. 20344/0.62598/1 . 79656 
Silver, Ag=107.88 
‘Ag > SpE Ss ONO wi ebb slen _57480|0.19723|0.63499|1 . 80277 
ie OGRARY. Mac: .07420)0 .03107/0.93095|T . 96893 
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Weighed or 

















A Found. Required. A B 
B | Required. Weighed or Found. | Factor. wea Factor. eee 
Silver 
PeCISEE Cer. . eee c's « teete ae 0.57443/1 .75924/1 .74080/0. 24076 
USTs ge a a iD eee. eee OST OLOL 1 .87657/1 .32870/0. 12343 
BEILIN Cle els rete 1.18520/0.07380/0 . 84372|1 .92620 
Ag,O.........../0.80842IT . 9076411 .23700|0.09236 
Weer se einer: die 3.) 0.805731 .90619|1 . 24110/0.09381 
OUST Rapes oe IND i al ll aie 0.45945/1 . 66224/2 .17650/0.33776 
Ag,PO,........| Ag.............|0.77317|1.88828|1 2931810. 11182 
pine VL eee 0.71253|T .$5281|1 .40342/0.14719 
SRE pe TCAD, Site ate eas es 1.34980|0.13028/0.74083/T .86972 
178 ni sic Fol het Reign Oe 2.34980/0.37104/0 .42556/T . 62896. 
RUE oe ek ss TAD La ghia nd eal 3.04230/0. 48320/0.32870/T .51680 
Ad | habe piven Soe 4 .04230/0.60663/0. 24738/T .39337 
Us ae TNT gly Sper ae 0.84998/T .92941|1.17650/0.07059 
NT ed lets al 1.85000|0. 26717|0.54055|1 . 73283 
Sodium, Na= 23.0 
AE aha WHEN DSL eT ee ee: 0.95622\T .98056/1 .04580/0.01944 
Waite tans hs. 0.54190/T .73392)1 .84530/0. 26608 
LUE [sages lat Ae ee 1.38970/0.14292/0.71958|1 .85708 
1 ALT 6 Ee INSU Cee te ee: 0.54802/T .73880}1 .82470/0. 26120 
AgCl.. NaGher er ts re! 0.40784/T .61049/2.45200/0.38951 
Agint... SON ee eae eae yt 0.63850/1 .80516]1 . 56610/0.19484 
LS 3 phe Wert One ed 48 2s 0.51440/T .71130]1 .94400|0. 28870 
NaHSO,.H,O 0.59155/1 .77199}1 .69040/0.. 22801 
jNESS Syke bi neaeee Raemeerae 0.33444|T .52431/2.99010|0.47569 
iif ins 0 tales BOs eae 0.54010/I .73247|1 .85150/0. 26753 
Na,SO,.7H,O:... .|1.08030)/0.03354/0 . 92568 1.96646 
INES (Gy tie chanel Fee 0.60860)T .78433}1 .64320/0. 21567 
Na,SO,.10H,O....|1.38040/0.14000/0 .72444 I. 86000 
13/0 aio pL Naa OCt eos ca 1. 4429010. 15922/0.69308'1 .84078 
Na,B,O,.10H,O . ./2.72970|0.43612/0 .36634/1 . 56388 
Br BUEN Paine ie: sone 0.28779|T .45907/3 .47480/0 . 54093 
NS ree sar ee 1.28780)0.10984/0.77654/1 . 89016 
Na,O 0.38788/T .58870|/2.57810/0.41130 
ae NVOO NS fee csi 1.05900/0.0249210.94423)T .97508 
CaF, RIN ete Pate nt atelier 1 .07570|0.03168/0.92965/T .96832 
ote se! Na,CO, 1p 889800 . 2764210 .52915)1 .72358 
CaSO, MEN Cee ab atelt 2; 0.77850) 1 .89126/1 .28450/0. 10874 
ae ee oS IN eS pee GET Ret 0.64862)1.81199/1.54170)0.18801 
NaCl 1 .64860/0.21712/0.60657/I .78288 
“Eo Direastared peer 0.87422\T .94162/1.14390/0.05838 
ee: Sete: NOOO 2.40910). 38186, 0.415091 .61814 
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A Peeve 42 Required. A | B 
B | Required. Weighed or Found. Factor. Lie Factor. etn 
Sodium 
CO wipeeny oie Na,O. .|1.40910/0.14894/0.70968/T .85106 
HeBOPRAL PA Nex BiQsties Oa: oo 0.81420) I. 91073|1.22820/0.08927 
Na.B, O, .10H,O .../1.54040) 0.18763/0.64918|1.81237 
TVOTES Shag Nal Rurean. Ft. oct 0.18122) 1. 25820|5.51820/0.74180 
. Nake staat ep, os oe ‘| 1.18120] 0.07233/0.84659|I . 92767 
Na,O.. .|0.24425} I .38783/4.09420/0.61217 
KIBRNGLERS tet Nae BO pres) at uk 0.40047) 1.60257|2.49710|0.39743 
Na.B, O, .10H,O ...|0.75765/1.87947/1.31990|0.12053 
Mei ABO i 0). let Na,HAsO, tet te 1.09471] 0.03930)/0.91348/0 . 96070 
Na WAsOgn til 1.19777|0.07837)|0.83490|1 .92163 
Meg PLOsRo Ane. Na WPOMs ots. .2 1.27559} 0. 10571|0.78395|T .89429 
Na,HPO,.12H,O . .|3.21689]0.50744/0.31086|I .49256 
Na,P,O,.10H ‘On. 2.00360] 0.30181/0.49911|T .69820 
NH,NaHPO,.4H,O 1.87813] 0.27373/0.53244|1 .72627 
Nasr ie. tt Na bet te pee 0. 22348] 1.34923|4.47470|0.65077 
Na,O .|0.30120/T .47886|3 .32000/0.52114 
NaCDaticd® . 2s Na Maa basta) eee 0.39343] T.59487|2.54180/0.40513 
Na. GOmabee ris 0.90661|T .95742/1.10300/0.04258 
NeHGOses va) oe 1.43700/0.15746)0.69589/1 .84254 
Na. He POgss ee us 1.21495/0.08456/0.82308/1.91544 
No OAR OS 0.53028) I .72451|1.88580|0. 27549 
NS. SOs ru) 0 me 1.21520] 0.08462/0.82296/T . 91538 
Na,CO, SNe ios Pee ee 0.43396] 1 .63745|2.30440/0.36255 
NaHCO mwah 2.5 1.58500) 0.2004 |0.63090/1 .79996 
Na Osha whee 0.58490) TI .76708/1 .70970|0. 23292 
Noa QOHisinad ven co 0.75486] 1 .87787|1.32470|0.12213 
NaHCo, Pt Nia nepali uk 0.27379|1 .43741|3 .65250/0. 56259 
Nia Oiceete. eho oe 0.36901|1 .56704/2.71000/0. 43296 
Nal }A0RUE ERS Na thaatheeen, ce 0.15341)}T.18587|6.51830/0.81413 
Ne. Guinea 0.20678) I .31550/4.83500|0.68440 
NaNOees su. hs NaO pechiaio. ow 0.36467| 1 .56189/2.74230/0.43811 
NEO BENS Oi ke Nai ein oc. pio ae 0.74194) T.87037|1.34780|0.12963 
Ne Fi BOse wae oan 2.29111/0.36005/0.43646|I .63995 
NeORnomeed.6 a! 1.29060) 0.11079/0.77484/1.88921 
Ma RiOngeun Aree Na HPOrt.. o44; ; .06774| 0.02846/0. 93656/1.97154 
ilapiaae .12H,O . .|2.69269/0.43019/0.37139]1 . 56981 
Wa SOGSo. S46 Na. : _.|0.32378)1 . 5102613 .0885010.48974 
Na,CO,. CANS Seber 0.74613) I.87281|1.34030)0.12719 
Na,CO,.10H,O ....|2.01420/0.30411/0.49646/1 .69589 
Na Oeteeike oe 0.43640 I.63989)2.29150/0.36011 
IN SERRE. be Na.NOQgaaih al.'s 6.06780} 0.78303/0.16481|I 21697. 
LS BAC eve Ne NANOS: Seem dase ease 4.99180) 0.69826|0.20033/T .30174 
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Coe ir Mn tat We fe Ee | 


mis) o @ 6s 6 6 6 « 


Strontium, 
Sr= 87.62 


As,S, 


Sete 8 bb we oF a) wf 


ese ee © © © wo 





Loga- 
rithm. 
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Required. A 
Weighed or Found. Factor. 
NaNH,HPO 
SER OUR Fe. 12.2790|1 
NaNO, 2..83270/0 
Na NOR he 76. 1.5740010 
Na,Ol meet... 102673971 
NeJHPOe.. 1)... 1.9996010 
Na,HPO,.12H,O ..|5.04282\0 
NaNH,HPO, 4H. 0 a 94414/|0 
NaHSO,,. ....{1.62440/0 
Nass Deo iles so sp 1 .96780/0 
Na,SO,.7H,0O.. .{3.93600/0 
Na,O. 0.77432)|T 
NacsOR Ears 20% 1.77430/0 
SrCOwrE. Bt ., ..2 3 .35523|0 
PrOMRA rm tA la. «ee 1.29430 
SrSO, inten Ry | eee 2.29421 
od ested 3 erat >. ie ae Pe 0.59358|T 
SOLE ke eee | jek 1.07400 
Sr(HCO,), LRA ee 1.42010 
Sr(NO,), 1.43370 
SroO.. 0.70198|I 
SUD es DART) ie EP 0.84558/T 
Broneaens eo 1.52993 
BETO OF A030. 2.02279 
os ore Ce oe US ha 0.47703/1 
Srl) oc .ce. 0.86312|T 
Sr COs Whe O. 3k 0.80366/1 
Sr( NOM. ic. oe 1. 1522010 
TO eHees. Oo asks 0.56415\T 
HS 2160068 0.41539|T 
peas SS SNe OF 8 eee area 0.39077\I 
FUSING Oe, 0.14604|T. 
FRGSONS hat ce 0.35166|1 
HiSORORIL yo 0.42020/1 
(thie Pt Park ey oy Ae 0.13738/T 
SO wut hee 0.27446|T 
BORD Hi st. Gh... 0.34300|T 
SOY, 1) on aes er 0.41155)1 








0. 
0. 


0. 
0. 
0. 


0. 
0. 


.08916)0. 
.45220/0. 
.19700)0. 


. 75889} 1 


.80094)0. 
. 10267/0. 
.46896)0. 
.21071)0. 
. 293990. 
.59506)0. 
.29140/0. 
56360) T. 


.88892)1 


. 24903/0. 


.§2572)0. 
11203)0. 
36063)0. 


. 77348} 1 


. 84633) 1 


.92715)1. 
18467)\0. 
30599)0. 
.67855/2. 
.93607}1. 


.90507|1 


.75140/1 


03100)0. 
15232)0. 
15645)0. 


.06152/0. 


.61845)2. 
.99192)/2. 
16446/6. 
.04612)2. 
.62345/2. 
.13793/7. 
.43848)3. 
.93930/2. 
.61442)2. 


35302 
63533 
. 14220 
50010 
19830 
33966 
61559 
50817 
25406 


freee ile een ltr Won (2a 





29804 
77262 
43588 
.68470 
93110 
70417 
69751 
.42453 


Sey real ee eT 





49432\T 


08144|2. 


18266) 0. 
65363) T. 


09629/0. 
15859) 0. 
.24431/0. 
867921. 
.17257|0. 


40740/0. 
55910) 0. 
84760} 0. 
84370] 0. 
37990) 0. 
27900) 0. 
64350) 0. 
91540) 0. 
42980) 0. 


91084 
. 94780 
. 80300 
.24111 
.69906 
. 29733 
.93104 
. 78929 
. 70601 
.40494 
11108 
75097 


.47428 
.88797 
.63937 
. 22652 
. 96900 
. 84768 
.84355 
. 15367 
07285 
81533 
.69401 
32145 
06393 
09493 
93848 
24860 


38155 
40808 
83554 
45388 
37655 
86207 
56152 
46470 
38558 
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Weighed or 


A | Found. . 


B | Required. 


Tellurium, 
Pex 127.5 


(TeO,),8O! 60 


Thallium, 
T1= 204.0 


CHEMICAL ANNUAL 


Required. 


Weighed or Found. 





. 23597|1 .37285/4 
. 22198/T .3463 2/4 
.60591|1 .78241/1 
.74226]1 . 87056) 1 
EGE. as, 2 .42576|1.62916/2. 
.22500/0 .08815)0. 
.21622/0.08501)0 
.97668/0 .29594/0 
.62241|0.21016)/0 
.96472|T.98440|1 


Loga- 
rithm. 





.51770/0.18121)0. 
.80030/0 . 255360. 
.25090/0 .09725)0. 
.37650/0. 13877)/0. 
.63898)/T.80549)1. 


.17380|0.06960)0. 
.14700/0.05959)0. 
.62220/0.21010)0. 
.30400)0.11527)0. 
.03920|0.01674)0. 
.77864|1 .89133}1. 
.67755|1 .83094)1. 
.61645/1.78990)1 . 
.50002/T .69899/1. 
.58695)1.76859}1. 
.57383|1 .75878)1. 
.81114/T.90909/1. 
.65202|T.81426)/1. 
.51964/1.71570/1. 
.61777/|T.79083}1. 
.80939/T.90816)1. 


.87898|T .94398)1. 
.41546|0.15089)/0. 
. 22260/0 .34752)0. 





65886|T. 


———___ jf | | NN. 


. 91185 


.91419 
. 70406 
. 18984 
.01560 


81879 


55544|1.74464 


79935)T. 
72649)1. 
5649 |0. 


85192)T. 
87179). 
61645). 
76688)1. 
96226 
28430 
47590 
62220 
99992 
70375 
74348 
23285)0. 
53370/0. 
9244410. 
61870)0. 
23550)0. 


ooocoo rf 





13793)0. 
70650)T. 
44924|T. 


90274 
86123 
19451 


93040 


09184 


05602 
84911 


65248 


GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 








A | Weighed or 


Found, 


B | Required. 


Required. 


Weighed or Found. 





Tin, Sn=119.0 
het Se ene 


SnO,. 


Titanium, Ti= 48.1 
ae. bate. JIM 
Tungsten, W= 184 
eo ee ae 


> 6 6 » 6 6-6 


Vanadium, 
V+51.0 
WS a 

Ytterbium, 

Yb= 172 
naOe. 

Yttrium, Y= 89. 
gl Se 

Zinc, Zna= 65: 37 
BaSO, 











SnCl, . 
SnCl, 2H ra 
SnCl, . 


SnCl,.(NH,C),. . 


SnO 


nO 


6 vere @'¢ #6 «e+ © 8 8 


Se ten a) ee Replies. Ch 


CONF KR FR OR KF WN Re 


RO a ee PE ee ee ey 


o. 6 606) es Cue 0 « me eV e 6, 


vj CmwL @ Bere '@ 0) 16. tee) 6 


“ee ee wwe ee ere eee 





oe. lege ahe.'e ¢ @ 2 0.0 


bo ist) & ae els 6 66 € e- 3« 


o oe £4 C6 8 a6 
« 


6 Og eS OLS 6 948 Jee 


oer eo ee ee we we 


© 


A 


Factor. 


. 59600 
. 89880 
. 19200 
.09110 
. 13440 
. 26891 
. 78808 
. 25780 
.49630 
.72740 
. 43600 
. 89402 


ee Sue Mee fa) I es) ee) (Sass) 





= 


.60051 


.85187 
. 79310 


ali 


.88170 
. 84824 
. 96206 
. 78760 
.66713 
. 75664 





.56045/1 


877541. 


787611 


.23180)0. 
.24470)0. 
.94070)0. 
.67490)/0. 


.93400\0 
428911 


Seo Ye} eS 


Loga- 
rithm, 


. 20303 
. 27847 
.34083 
.49011 
.05478 
. 10343 
.89657 
.09960 
. 17504 
. 23740) 
. 38668 
.95135 


07852 


. 93037 
. 89933 


. 94532 
. 92852 


98320 
25227 


.82421 
. 87889 


. 14853 
. 263760. 


10166 


94327 


.89631 


09055 
09508 
18773 
22401 


. 94826 
.63237 
.53390/T. 


72746 











1 


1 
1 


1 


0. 


BE: 


‘1 


0 
0 
0 
0 
0 
0. 
1 
0 
0 
0 
0 
1 
1 
1 
1 
0. 
1 
1 


0 
0 
0 
OF, 
0 
2 
1 


35 


B 


Loga- 


Factor. fithitl 


.62657 
. 52666 
.45621 
.32301 
.88149 
78808 
. 26891 
. 79506 
.66828 
.57890 
.41051 
.11854 


. 79697 
.72153 
.65917 
. 50989 
. 94522 
.89657 
. 10343 
90040 
.82496 
. 76260 
.61332 
.04865 


CT ce ee cee Oe ce Oe Bee Oe ee Ee 





.66520)0 . 22148 
.17390)0. 


.26090)0. 


06963 
10067 


.05468 
.07148 : 
.01680 
.74773 
.17579 
oor ie 


. 13420 
. 17892 
.03944 
55941 
.49897 
.32164 





0 
0 
0 
T 
0 
0 


. 25147 
. 89834 


18428 
79130 


13960/0 .05673 


. 26974/0.10369 
90945 
90492 
81227 
.77599 
.45174 
. 36763 
.27254 


.81180 
.80338 
.64903 
59702 
. 28297 
. 33148 
.87730 





oom dndHHe4 oO 


36 CHEMICAL ANNUAL 














A | preished: or Required. A B 
B | Required. Weighed or Found. Factor. srhete, Factor. bese tos 
Zinc, 
is Ere ares Ne BOS Oh et ce niaiat ate 2.39570|0.37943|/0.41742|1.62057 
LP SOT Ie fakes 0.67087/1.82664/1.49060/0.17336 
VAG Ls, Loa get ORR Ds 0.83507|1.92172|1.19750|0.07828 
Jiro Og dn AOE Ae 2.95100|0.46998)/0.33886/1 .53002 
Zirconium, 
Zr =90.6 
PTD Sire. haee cise tars, 3 by EOIN GAAS Ry So ag 0 .73899| I.86864|1 .35320/0.13136 





* The factors and logarithms in this column are used when the sub- 
stances given in the first column are weighed or found, while those in the 
second column are required. 

{ The factors and logarithms in this column are used when the sub- 
stances given in the second column are weighed or found, and those in 
‘the first column are required. 
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VI.— FACTORS FOR THE CALCULATION OF IN- 
DIRECT GRAVIMETRIC ANALYSES 





Found. 
Factors and Their Logarithms, 


a. 


1.7993 (log .25511) a—2.3884 (log .37811) b 
1.3884 (log .14252) b—.79930 (log 1.90142) a 
1.7993 (log .25511) (a—b) 

1.0552 (log .02334) b—0.7995 (log 1.90282) a 


AgBr + AgCl 

























AgBr+ AgI 3.7005 (log .56826) b—41.7022 (log .23101) a 
2.7022 (log .43172) a—4.7025 (log .67233) b 
2.78711 (log .44515) b—1.7023 (log .23104) a 
2.7023 (log .43173) a—3.6398 (log .56108) b 
AgCl+ AgI .84380 (log 1.92624) b — .38739 (log 1.58815) a 
1.38777 (log .14230) a—1.84380(log .26571) b 
63507 (log 1.80281) b—.38739 (log 1.58815) a 
1.38777 (log .14230) (a—b) 
KCl+ NaCl 2.43195 (log .38595) a—.99225 (log 1.99662) b 
.74490 (log 1.87210) b — 1.4818 (log .15589) a 
2.43195 (log .38595) a —4.0127 (log .60344) b 
3.0126 (log .47894) b—1.4318 (log .15589) a 
K, 13.752 (log 1.13837) a— 11.3201 (log 1.05386) b 
5 8.4900 (log .92891) b—9.9260 (log .99677) a 


KCl+ KBr AgCl+ 1.3803 (log .13991) b—2.1811 (log .33867) a 
3.7461 (log .57358) a—1.9486 (log .28972) b 
AgCl 66173 (log 1.82067) b—.7993 (log 1.90271) a 
1.7993 (log .25511) a—.93476 (log 1.97070) b 
Ka 1.27213(log 10506) b—.7992 (log 1.90270) a 
. 1.7995 (log .25510) a—1.79930(log .25510) b 
K,SO 1.08792(log .03659) b—.79928 (log 1.90270) a 
1.7993 (log .25511) a—1.5923 (log .18725) b 


KCl+ KI AgCl+ .93678 (log 1.97164) b—1.38178 (log .11985) a 
2.8921 (log 46122) a—1.5055 (log .17769) b 
AgCl 44902 (log 1.65227) b —.38777 (log 1.58858) a 
1.38777 (log .14230) a—.72170 (log 1.85836) b 
KCl .86230 (log 1.93566) b—.38777 (log T.58858) a 
1.3878 (log 14231) a—1.38777 (log .14230) b 
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CHEMICAL ANNUAL 

















Found. 
a. Ds 
KCl+ KI K,SO, 
KBr+ KI AgBr+ 
. AglI 
AgCl 
KCl 
K,SO, 
K,S0,+ Na,SO, |BaSO, 
Na,.SO,+ Li,SO, |BaSO, 
LiCl+ NaCl AgCl 
K,PtCl,+ Pt 
Rb, PtCl, 
K,SO,+ 
Rb,SO, 
Rb, PtCl, + Pi 
Cs,PtCl, 
Rb,SO,+ 
Cs,SO, 
CaCO,+SrCO, |CO, 
CaSO,+ 
SrSO, 
CaCO,+ BaCO, |CO, 
CaSO,+ 
BaSO, 
BaCO,+SrCO, |CO, 
BaSO,+ 


SrSO, 








| Sought. 


Cl 
I 


Br 
I 
Br 
I 
Br 
I 
Br 
I 
Kk 
Na 


Factors and Their Logarithms. 





7 .3810(log 1.86812) b — .38746 (log 1.58825)a 


1.3875(log 


4.1052 (log 
7.3764 (log 
1.9710(log 
2.7020 (log 
3.7881 (log 
2.7020(log 
3.2415 (log 
2.7020 (log 


2.4368 (log 
1.0682 (log 


Na |1.39603 (log 
.256355 (log 1.40885) b— .42112 (log 1.62441)a 


.17616 (log 1.24591) b— .48195 (log 1.63543)a 
1.4322(log .15600) a— .42363 (log 1.62699)b 


2.5106(log .39978) b— .84720 (log 1.92798)a 


Li 


Li 
Na 


K 
Rb 
K 
Rb 


Rb 
Cs 
Rb 
Cs 


Ca 
Sr 
Ca 
Sr 


Ca 
Ba 
Ca 
Ba 


Ba 
Sr 
Ba 
Sr 


1.8502 (log 


14222) a—1.18723 (log 


.61333) b—5.8071 (log 
. 86784) a—4.6757 (log 
. 29469) b—1.7011 (og 
.43169) a—2.2441 (log 
.57842) b—1.7011 (log 
.43169) a—4.3127 (log 
.51075) b—1.7011 (log 
.43169) a—3.6901 (log 


.38681) a—1.4766 (log 
0265) b—1.4267 (log 


14488) a—.65754 (log 1.81793)b 


26721) a—4.6080 (log 


.72295 (log 1.85911)a—1.5680 (log 


2.8780 (log 


6.2232 (log 
2.8050 (log 
2.0915 (log 
5.2044 (log 


2.8230 (log 
1.8469 (log 
3.4548 (log 
6.9660 (log 


1.8395 (log 


.45910) b—1.0315 (log 


.79402) b—1.8047 (log 
.44793) a—8.3123 (log 
.32048) a—3.8964 (log 
.71637) b—2.3994 (log 


.45071) b—.84252 (log 1.92558)a 
26643) a—4.1905 (log 
53844) b—4.2995 (log 
84304) a—5.1220 (log 


26470) b—.41010 (log 1.61287)a 


.07455) b 


76396) a 
66984) b 
.23073) a 
.35111) b 
.23073) a 
63475) b 
.23073) a 
.56704) b 


16926) b 
. 15483) a 


.66351) b 
maths ye) 
.01354) a 


. 25642) a 
.91973) b 
. 59066) b 
.38011) a 


62226) b 
.63341) a 
.70944) b 


1.4065 (log 
2.2447 (log 


.14804) a—3.1980 (log .50489) b 
.35116) b—2.6684 (log .42625) a 
5.3247 (log .72630) a—3.9329 (log .59471) b 


2.7485 (log .43909) a—9.2694 (log .96705) b 
7.8961 (log .89736) b—1.7603 (log .24559) a 
14.085 (log 1.14895)a—11.341 (log 1.05465)b 
9.6371 (log .98395) b—11.435 (log 1.05824)a 
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VII.—MOLECULAR AND ATOMIC WEIGHTS AND 
THEIR LOGARITHMS 


Formula. 
Number. | Logarithm. 

io. bye 107.88 | 2.03294 
Rea dest oe 215.76 | 2.33397 
RANT iL ns. 462.60 | 2.66521 
C8 ee LOG OU eset ok) 
AON cat a, 133.89 | 2.12675 
AgCl. 143.34 | 2.15637 
yl 234.80 | 2.37070 
AgIO, 282.80 | 2.45148 
NDS (0 ge 153.89 | 2.18721 
[winter 169.89 | 2.23017 
$Ag,0 115.88 | 2.06401 
along aaa 231.76 | 2.36504 
Ag,PO, 418.68 | 2.62188 
ya a 302.80 | 2.48115 
Re ee 605.60 | 2.78219 
PI vectors es i 33 247.83 | 2.39415 
POC a ob ha | 1.43297 
GDS Oe. 54.2 | 1.73400 
Al,C,. 144.4 | 2.15957 
AICI, . 133.48 | 2.12542 
tb pa 266.96 | 2.42645 
AICI,.6H,O....| 241.58 | 2.38306 
Aveipies PS... 84.1 | 1.92480 
6541) 9 SA ee 168.2 2eoZooo 
AIK(SO,), 

‘hid oC ee 474753 \¢2<01(627 
AINH,(SO,). 

19H.0 : 21... 453.47 | 2.65655 
AlNa,F, 210.10 | 2.32243 
PAROS 35). | 51.1 | 1.70842 
AL Omierdsca: » 102.2 | 2.00945 | 
AIP Nes LPS. | 122.14 | 2.08676 
(AIPO,), 244.28 | 2.38789 
ALSO), 8S. 342.41 | 2.53454 
Al,(SO,),-18H,O|] 666.70 | 2.82393 
Gre. cigs § 74.96 | 1.87483 
AE Ness ccf, 3 149.92 | 2.17586 








Formula Weight. 











Formula. 


FV St ge Seaman 


a “@) S's 10 visto iw) « 


“ee e1LD_ ec 


Formula Weight. 








Number. Logarithm. 
181.34°| 2.25849 
98.96 | 1.99546 
197.92 | 2.29649 
122.96 | 2.08976 
245.92 |; 2.39079 
229292) 2.36157, 
138.96 | 2.14289 
277.92 | 2.44392 
246,13 ¢\) 2739 E16 
S102 tales 40 Lt 
197.2 2.29491 
303.58 | 2.48227 
339.61 | 2.53098 
11.0 1.04139 
22.0 1.34242 
70.0 1.84510 
140.0 2.14613 
68.68 | 1.83683 
IAT n2e Wise 
208.29,“ 2. SL Soe 
244.32 | 2.38796 
197.37 | 2.29528 
253.37 | 2.40374 
LFOLSG lee 
209 WaBUe | v2 Ako 
261.39 | 2.41729 
163.37 jn Z2el85i4 
169.37 | 2.22884 
313,50, e2249624 
171.386) 2.23398 
315.52 | 2.49903 
169.44 | 2.22901 
279.67 | 2.44665 
233.44 | 2.36814 
466.88 | 2.66920 
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Formula. 


ESTAS) fa vatta ele 


CHEMICAL ANNUAL 


Formula Weight. 


——— | 
a S| || 


Number. | Logarithm. 
700.32 | 2.84529 
267.53 | 2242737 
Din 0.95904 
80.02 | 1.903820 
Ai elt 1.39967 
177.234| 2.24852 
208.0 2.31806 
416.0 2.61909 
346.96 | 2.54028 
484.11 | 2.68495 
Zoe. 2.36549 
464.0 2.66652 
259.46 | 2.41407 
286.01 | 2.45639 
512.21 | 2.70945 
79.92 | 1.90266 
159.84 | 2.203869 
239.76 | 2.37978 
319.68 | 2.50472 
127.92 | 2.10694 
12.00 | 1.07918 
24.00 | 1.38021 
15.024) 1.17689 
16.032} 1.20498 
26.016} 1.41524 
28.032} 1.44765 
29.04 | 1.46300 
30.048} 1.47781 
78.05 | 1.89237 
26.01 | 1.41514 
58.08 | 1.76403 

28.00 | 1.44716 | 
44.00 | 1.643845 
88.00 | 1.94448 
60.00 | 1.77815 
76.14 | 1.88161 
20.04 | 1.30190 











Formula. 


Ca sree dane 


Gila: 
CdCl,.2H,0... 
CdGO.ve ae. 
Cd(NO,),----- 
Cd(NO,)».4H,O 
eile be tbe: 


GASQ the eee 


Ce(NO,),.(NH, 

NO) pase ee 
CeOs Tiare 
(CEOs) i eee 


_—_—— 


Formula Weight. 


Number. | Logarithm. 
40.07 | 1.60282 
398.17 | 2.60007 
64.07 | 1.80665 
110.99 | 2.04528 
219.09 | 2.34062 
100.07 | 2.00030 
78.07 | 1.89248 
156.14) 2.19351 
234: 21° |) 2.36960 
162.09 | 2.20975 
164.09 | 2.21508 

56.07 | 1.74873 
112.14 | 2.04976 
168.21 |.2.°22585 
126.98 | 2.10374 
74.096| 1.86979 
310.29 | 2.49178 
72.14 | 1.85818 
136.14 | 2.13398 
272. 28.4 Gee OU 
408.42 | 2.61107 
172.17. |: 2.28595 
116.37 | 2.06584 
288.07 | 2.45950 
112.4 2.05077 
183 .32:172726316 
219.33 | 2734110 
172.4 2.23654 
236.42 | 2.37369 
308.48 | 2.48922 
128.4 2.10857 
144.46 | 2.15978 
208.47 | 2.31905 
256.51 | 2.40911 
140.25 | 2.14691 
280.5 2.44793 
388.29 | 2.58916 
566.41 | 2.75313 
172..25)-2) 28606 


344.5. | 2.53719 





MOLECULAR AND ATOMIC WEIGHTS: THEIR LOGARITHMS 41 


Formula Weight. 
Formula. 


Formula Weight. 


Number. | Logarithm. 
9S eRe 328.5 | 2.51654 
Celso Je5.2 t's: 568.71 | 2.75489 
Camelsode sts eS 35.46 | 1.54974 
Cee coe. 70.92 | 1.85077 
Giinees4¢.: 106.38 | 2.02686 
Cl, Pea tattens ie ek tec 141.84 | 2.15180 
6 Ae ee 177.30 | 2.24871 
CRRe TA. 150.92 | 2.17875 
GIO PANES ae. 83.46 | 1.92148 
Cl,O, py hres Ser 182.92 | 2.26226 
CHORAL Gt. 99.46 | 1.99765 
COveon ew vss 58.97 | 1.77063 
Gaines on. 117.94 | 2.07166 
Co, Oy aR a ee 146. 91-1 2524775 
CoCl, '16H.O-<2. =} 238.00 | 2.37658 
Co(NO,),. 6H, O 291.09: | 2.46402 
Co(NO,);. . | 

(KNO,);....| 452.33 | 2.65546 
CaQinert < oi sss 74.97 | 1.87489 
(CoO), ad Be ID 149.94 | 2.17592 
Gone we 4s 240.91 | 2.38186 
ee ae 155.04 | 2.19044 
CoSO,.7H,O ...| 281.15 | 2.44894 
(CoSO,),. 

(K,SO,),-...| 832.89 | 2.92059 
Dia? ory Ohh 2 ae 52.0 1.71600 
Cok ee 104.0 | 2.01703 
16 iy ts 76.0 | 1.88081 
oy 0 pA aah ak eet 152.0 | 2.18184 
PL 100.0 | 2.00000 
(lean 200.0 | 2.30103 
Crome ss: 116.0 | 2.06446 
Cruesties... 216.0 | 2.33445 
$Cr,(SO,)3. 

UES pies ieee 3598.25 | 2.55419 
8h oe Se ee toe. le | 2h i220 
Cs, PrN ayet che cok oltre | 265.62 | 2.42426 
CsAl(SO,),. | 

. ho OO SE 568.24 | 2.75453 
Le re 168.27 | 2.22601 








Number. | Logarithm. 
336.54 | 2.52704 
325.62 1152s 5b271 
193.82 | 2.28739 
281.62 | 2.44966 
673.58 | 2.82839 
361.69 | 2.55834 
63557): \y 1, 80325 
127.14 | 2.10429 
253,52: 1-2.40401 
99.03 | 1.99577 
134.49 | 2.12869 
LZ. 52 223 a 
121.65 | 2.08511 
190.49 | 2.27988 
183.56 | 2.26378 
295.69 | 2.47083 
143 3.14..)°2::15576 
79.57 | 1.90075 
159.21 | 2.20197 
159.64 | 2.20314 
249.72 | 2.39745 
19 Lee tevo 
55.84 | 1.74695 
111.68 | 2.04798 
194.81 | 2.28960 
162.22 | 2.21010 
270 «32 | 2.43189 
859.06 | 2.93403 
115.84 | 2.06386 
88.93 | 1.94905 
177.86 | 2.25008 
‘71.84 | 1.85637 
79.84 | 1.90222 
159.68 | 2.20325 
T40LiA VL 88785 
231.52 | 2.36459 
150.88 | 2.17863 
87.91 | 1.94403 
119.99 | 2.07914 
151.91 | 2.18159 
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Formula. 


FeSO,.7H,0... 
FeSO,.(NH,), 
S0).6H,O-. | 








Formula Weight. 


Number. 


278. 


392. 
199. 
oon: 


69. 


187. 


236. 


02 


16 
95 
89 











2. 


Nh 


w 


NONNRF RRR REDO NRF FN RF RFF HE DDO NNFNNNOCCOCCO 


Logarithm. 


44408 


. 59346 
. 30092 
. 60194 


. 84448 
. 27370 
. 37293 


. 86034 
.01912 


.00346 
. 30449 
.48058 
. 60552 
. 10243 
. 78161 
. 10032 
. 15235 
.61501 
. 79256 
.09359 
. 26968 
. 39462 
. 90811 
. 65329 
. 95432 
. 79952 
. 10054 
. 77838 
. 95447 
. 17623 
. 28345 
. 56194 
. 92670 
. 43169 
. 65329 
. 30121 
. 10697 
. 40800 
. 00047 





Formula. 


ecoee ee 


HelNO,)aes ck 


ELE A) Soa ote 





Formula Weight. 


Number. 


200. 


296. 


126. 
253. 
380. 
507. 
174. 
349. 
166. 





Bho e 


DOW RK DDD RB RM Re RK bh HK RK RK eK dO 


NONNNNNNNNNNWNW WD 


NOMwWNN NHN bd bd 


Logarithm. 


.67228 
. 79948 
. 10051 
. 92432 


.55417 
. 23065 
. 25565 
. 53168 
.99149 
. 71439 
. 53263 
. 91429 
. 99162 
. 69055 
.11131 
. 16202 
. 15932 
. 89387 
. 28672 
. 36087 


. 30233 
37302 
.43380 
.40247 
65748 
.41840 
51062 
53410 
.31931 
62034 
. 33566 
36560 
.47138 


. 10353 
. 40456 
. 58065 
. 70559 
. 24284 
. 54387 
. 22251 © 
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Formula Weight. 


Formula. 

Number. 
Weeder: .:. 333.84 
(0)! 2 a 190.92 
Ont... 381. 84 
41,0, EO ig crete teh 182.92 
TOwss: Y 290.4 365.84. 
[ns a a 114.8 
Gea 229 .6 
Lie a6) Se 277.6 
freee. 325.81 
eeie a .03 Cae 6s 39.10 
Kieren stra os 78.20 
KAI(SO,), 

EOH.O | ies ss 474.53 
eae) et... ..| 256.26 
KAu(CN),.H,O | 358.36 
179 ae ae ee 126.10 
(KBF,),... 504.40 
abit 40-4. PG. 119.02 
Were rt... 167.02 
KC 77,0, se ne Ouse 
TOOURE CO oi. 4 74. 56 
(KCl), 149.12 
KCIO, 122.56 
KCIO, 138.56 
KCN. GORE] 
KCNS 97.18 
K,CO, 138.20 
BeGrO, 9:1. 2h. 194.2 
PROMO ls... 49.04 
AiesGr Oy). 2x. 147.10 
et ia ae 294.2 
KCr(SO,), 

1LQH.O! on... 499.43 
KF.2H,0...... 94.13 
K,Fe(CN),....| 329.20 
K,Fe(CN),....| 368.33 
K,Fe(CN),. 

- nse Saree 422.35 
KGek,. ..:...| 264.7 
KehAs©, |. ./«:.. 218.17 
KHC,H,O,....| 188.14 


bob db bd bo 


pod pet 


Nw FR bb 


bo th bw bo 


bo Ww bd bo 


NONRFNONFRFNONNFNNWNNNWNWNW WD 


Logarithm. 


. 92354 
. 28086 
. 58189 
. 26226 


56329 


05994 
36097 


. 44342 
. 51296 


. 59218 
. 89321 


. 67627 
. 40868 
. 55432 
. 10072 
. 70278 
.07562 
22200 
. 30455 


87251 
17354 
08835 
14164 
81365 
98758 


. 14051: 


28825 


.69055 
. 16731 


46864 


. 69847 
.97373 
.51746 
. 56624 


. 62567 
.42275 
. 33880 
. 27448 








Formula. 





KHGO!.< 0h.» 

(KHCO,), 70-7. 

KH,(C,0,)>. 
BHO $500 


ReeG,. 2 * OF. 
KSbOC,H,0,. 


3 Li2SO,4.H20.. . 


Formula Weight. 


Number. |Logarithm. 
100.11 | 2.00047 
200.22.) 2.380130 
254.16 | 2.40510 
389.95 | 2.59101 
136 18) 2913401 
242.3042 utoolo 
1.66.02: /(2.22016 
35.67 | 1.55230. 
214.02 |: 2133045 
31.61 | 1.49982 
158.03 | 2.19874 
197.13. | 2.29476 
85.13 | 1.93008 
170 4221), 2.23810) 
101.11 | 2.00479 
210.15) 162292253 
47.10 | 1.67302 
94.20 | 1.97405 
56.11 | 1.74904 
397.66..)¢ 259982 
486.16 | 2.68678 . 
110.27 | 2.04256 
174.274} W2I24)22 
$02.04 | 2.52158 
220.50 .| 2. 343841 
154.20 | 2.18893 
139.0 2.14301 
326.0 2eOloee 
6.94 | 0.84136 
13.88 | 1.14239 
42.40 | 1.62737 
73.88 | 1.86853 
67.95 | 1283219 
14.94 | 1.17435 
29.88 | 1.47538 
115.82 | 2.06378 
109.95 | 2.04120 
127.97 |-2.107h1 
63.98 | 1.80608 
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Formula. 


MgSiO,...... 


“ee ee 


MnSO,.4H,0... 





neers | | 2 = 


Formula Weight. 
Number. | Logarithm. 
24.36 1.38596 
48 .64 1.68699 
155.28 se2°51 9112 
310.56 | 2,49214 
184.16 | 2.26519 
292.26 2.46577 
95.24 1.97882 
203.34 | 2.30823 
277.90 | 2.44389 
84.32 | 1.92593 
146.34 | 2.16536 
278.16 | 2.44429 
19033341 -2deevoe 
380.66 | 2.58054 
245.50 | 2.39005 
M40. G2 1.60552 
Lida So 2.04673 
222012.4 2eatikD 
120.39 2.08059 
246.50 | 2.39182 
100.62 2.00269 
54.93 1.73981 
109.86 2.04084 
114.93 2.06043 
197.91 2.29647 
176.95 | 2.24785 
70.93 1.85083 
86.93 1.93917 
157.86 | 2.19828 
228.79 2.35944 
141.97 ee Be Ves W 
283.94 | 2.45323 
87.00 | 1.93952 
151.00 | 2.17898 
223.06 | 2.34842 
Fa BG 2.44266 
96 1.98227 


Formula. 





'12H,0 


op le e-a4 ag 





oe ee we 


(NH,NO,),--. 


Tz(NH,),PO,. 

12Mo0, 
(NH,),PO,. 

12Mo0, 
}(NH,),PtCl,. . 
(NH,),PtCl,.. . 
NH,CNS. 


eoees 


+ oto. eee 


a 1b) 0 8) BS) ae) se 


Formula Weight. 


Number Logarithm. 
144 2.15836 
192.21 | 2.28377 
14.01 | 1.14644 
28.02 | 1.44747 
16.03 | 1.20493 
17.038.1° T. 23h 
34.07.) 1.58237 
18.04 | 1.25624 
36.08 | 1.55727 
453.47 | 2.65655 
97.96 | 1.99109 
53.50 | 1.72835 
107.00 | 2.02938 
96.08 | 1.98263 
160.11 | 2.20442 
79.05 | 1.89790 
482.21 | 2.68324 
392.16 | 2.59346 
144.96 | 2.16135 
196.08 | 2.29244 
80.05 | 1.90336 
160.10 | 2.20439 
209.15 | 2.32046 
52.08 | 1.71667 
35.05 | 1.54469 
156.43 | 2.19432 
17 | 3.27350 
222.02 | 2.34639 
444.04 | 2.64742 
76.12 | 1.88150 
1382.15 4°S3T2ie 
44.02 | 1.643865 
30.01 | 1.47727 
46.01 | 1.66285 
38 1 


. 57990 
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Formula Weight. 
Formula. a aap 





Number. | Logarithm. 
Nats 4. ne 76.02 | 1.88093 
NOR... 62.01 | 1.79246 
Cg Oe 54.01 | 1.73247 
NEO2052. 2 8!) 108.02 | 2.03350 
ING Ele kos 230.00 | 1.36173 
ck a. Cope Rae eA 46.00 | 1.66276 
Nasdtke: ha 210.10 | 2.32243 
Nee BOS 0. 5 202.00 | 2.30535 
Na,B,O,.10H,O| 382.16 | 2.58225 
Eu) ena 102.92 | 2.01250 
NaC,H,0,. S27025) teat ag2 
NaC,H,0O, 3H, 0 136,07.) 2013376 
NaCl. 58.46 | 1.76686 
(NaCl). . 116.92 | 2.06788 
NaClo, 122.46 | 2.08799 
kas hae ae. 49.01 1.69028 
AMCO;. 162 53.00 | 1.72428 
WA0O.8 i). Si 106.00 | 2.02531 
Na,CO,.10H,O | 286.16 | 2.45661 
Le er 42.00 | 1.623825 
a 84.00 | 1.92428 
Na,Fe(CN),....| 303.90 | 2.48273 
Na,HAsO,..... 169.99 | 2.23042 
Na,HAsO,..... 185.99 | 2.26949 
NRC OL. . s.. 84.01 | 1.92432 
Na,HPOQ,...... 142.05 | 2.15244 | 
Na,HPO, 
12H,0 AR ares ta tery: eget Wg 
NeesOr. . 65% 104.08 | 2.01736 
NaHSO,...... 120.08 | 2.07947 
NaHSO,.H,O 138.09 | 2.14016 
BATON i Pes. 149.92 | 2.17586 
NaNH,HPO, | 
aRBO Oo 9. 209.15 | 2.32046 
NaNOwe 40.) 69.01 | 1.83891 
Nees oe 8. ; 85.01 | 1.92947 
Vier. be." 31.00 | 1.49136 
NelOa at: «| 62.00 | 1.79239 
NOEs? 78.00 | 1.89209 
Nate. 2.2.2 40.01 | 1.60215 
EPO oS SU. 102.04 | 2.00877 
LW ee a 164.04 | 2.21495 














Formula. 


Na,P,O, 
4Na,P,0,.10H,O 
Na,RhCl, 
LE iw eo pe kag Be SE 
INFOS Oo ios ss ore Fe 
NapoOsty H.On. 
Na,S,O, BELO. 
Na,SO,. 

Na,sO, 10H, O1 


ow © Kets 0 "6 


> ‘éce Ye ie Ye 








NiSO, .6H, 0. 


ore ee # @ 


Formula Weight. 


Number. |Logarithm. 
266.08 | 2.42501 
223.12 | 2.34854 
384.66 | 2.58508 
78.07 | 1.89248 
126.07 | 2.10064 
252.18 | 2.40171 
248.22 | 2.39483 
142.07} 2.16260 
8225237) 2i50St7 
58.68 | 1.76849 
237.68 | 2.37603 
290.80 | 2.46359 
74.68. | 1.87320 
154.75 | 2.18963 
262.85.) 2.41971 
280.86 | 2.44849 
16.00 | 1.20412 
32.00 | 1.50515 
48.00 | 1.68124 
64.00 | 1.80618 
80.00 | 1.90309 
96.00 | 1.98227 
17.008] 1.23065 
190.9 2.28081 
254.9 2.40637 
31.04 | 1.49192 
62.08 | 1.79295 
137.42 | 2.13806 
208.34 | 2.31867 
71.04 | 1.85150 
142.08 | 2.15253 
95.04 | 1.97791 
190.08 | 2.27894 
110.08 | 2.04171 
207.1 2.31618 
319220 22518380 
2hee 02,12 





.44407 
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Formula. 


sie @ 6! & 


She. 6) me) Se. 6-18 


HORE wrest. ess 


ROGHE b.O5. 


BBP 8 oo. Ga 
RbAI(SO,)>. 

OTL Os Ls we 
OOP P20, 
(RbCl), | 20 
ROMO, %:) Ghot 
RbHEO}. oe... 


Formula Weight. 











Number. | Logarithm. 
Aa y ten | 2.42667 
258.44 | 2.41236 
775.31 | 2.88948 
B20. % 2.50934 
460.94 | 2.66365 
36/.1 2.56478 
So1lJ124)2. 61999 
oesiel 2.34850 
239.1 2.37858 
685.3 2.83588 
ZOO i 23 foel 
303.17 | 2.48169 
106.7 2.02816 
21d. 6 Nts acorn 
S00 24a) 628096 
Qa0ed2.|, 2200509 
19pe2 2.29048 
Soe we oat OS 
B27 abe ee aon 
407.96 | 2.61062 
SeaDoo lal 
170.90. \|) 2.28274 
520.98 | 2.71682 
120.91 | 2.08247 
2ZAL 82 | a2rosend 
230.9 2.36342 
146.46 |; 2.16554 
292.92 | 2.46675 
186.9 2.27161 
578.86 | 2.76258 
266.97 | 2.42646 
102.9 2.01242 
209.28 |. 2.32073 
32.07 j..1450610 
64.14 |; 1.80713 














Formula. 


owl © .eje © «© lel'@ ee 


» sle « eres 


Sn@he cb. hot 
sn€i2H.0 F.2 
SnCl, 


wo Mofo Fels .6 


SHOOR 2 mk 2 


Formula Weight. 


Number. | Logarithm. 
58.08 | 1.76403 
64.07 | 1.80665 
80.07 | 1.90347 
96.07 | 1.98259 

120 32 2.07990 

240.4 2.38093 

226.581 2335522 

297.50 | 2.47349 

144.2 2.15897 

288.4 2.46000 

304.4 2.48344 

160.2 2.20466 

320.4 2.50569 — 

171.66 | 2.°23467 

332.384 |.2.521568 

336.61 | 2952712 

400.75 | 2.60287 
1932 1.89873 

11722 2.04610 

L2¢e2 2.10449 
28.3 1.45179 
56.6 1275282 

104.3 2.01828 

142.3 | 2215320 
60.3 1.78032 
7623 1.88252 
92.3 1.96520 

168.6 2.22686 
96.33 | 1.98376 

179.0 2.07508 

189.92 | 2.27858 

225.95 | 2.35402 

260.84 | 2.41638 

367.84 | 2.56566 

13520 2.13033 

151.0 2.17898 

151, Ofee 2 eoee 

183.14 | 2.26278 


. 
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Formula Weight. iH Formula Weight. 
Formula. Formula. 
Number. | Logarithm. Number. |Logarithm. 
2 Bacon. G4265 ch CEO's ee... 424.00 | 2.62737 
= fs 6041" 2, 2001711, PUG fon. .)/.1, SEH 2 96. (52991167 
SrCl,.6H,O....| 266.65 | 2.42594 || 4TI,SO,.......| 252.04 | 2.40147 
rgCeie ee 2 147.63 |) 2.16917 || TISO,.:...:..) 504,07 | 2970249 
4Sr(HCO.,),....| 104.82 | 2.02044 
Sr(HCO,),.-.-- HOF G5 2s 8 O1AO slew ae tc se- Se 238.5 2.37749 
Sr(NO,),..----| 211.65 | 2.32562°|| Us-..------+-. 477.0 2.67852 
Soe a aoe 103.63 | 2.01550 || UOQ........... 270.5 | 2.43217 
Sr(OH),.8H,O .| 265.77 | 2.42451 || (UO,)......--. 541.0 | 2.73320 
2 ie 183.70 | 2.26410 || $U,O0,.....--..| 281.17 | 2.44897 
UO ata a 848 .be fr 2.92609 
Ta.........-.| 181.5 | 2.25888 || UO.(C,H;0,).. 
elmer et... 358.80 | 2.55485 2H,0.....-. 424.58 | 2.62796 
700) 717.60 | 2.85588 || UO.(UO,),. 
meee As, 427.0 | 2.63012 6H,O....... 502.68 | 2.70129 
ye 2 443.0 | 2.64572 || 2U2P.0y-.---.| 857.54 | 2.55332 
U,P.0,,. ..| 715.08 | 2.85436 
Loo ean aa 127.5 ped geet eS ee a tas 1.70757 
eee eee rts." 159.5 2.20276 || vO,..........| 115.0 2.06070 
BU Tomes ates ins 175.5 eee VC).\ vos, , ands 23020 2.36173 
TeO;.3H,O....) 229.55 | 2.36087 || Vio... 2.2... 182.0 | 2.26007 
The el eee 939 40 Ae 2806241) Woe = sate 184 2.26482 
SONG, hater 374.24 | 2.57315 || WOo....-.---. 216 2.33445 
Th(NO,),.6H,O| 588.54 | 2.76978 || WO;..-.-----. 232 2.36549 
1) 082 Se eee 264.40 | 2.42226 |) ie oeees 
qos 9 ABET MetA6S215 eae Le eh oa es 
TiOg. -.. se ee. 80 Le S90368 Ne Vt tein, Fe SBS 1.94939 
a eOy Tae 226 2.35411 
1 204.00 | 2.30963 | 
OO ee OS DOA SG LOGOUL) 2A 4a 40.88 me: 65.37 | 1.81538 
PGi es . 230-45 stad 8792s al on Cle menekatr 136.29 | 2.13447 
ol £75 5213248026 Th eNO, oe ne. 125.37 | 2.09819 
0h. a B30 D0" 2136922 Zn Owe ates ae 81.37 | 1.91046 
ieee: s... AGRE OO) 2.07028. 1. Zneb Ore bn 304.82 | 2.48404 
4T1,CrO, 262,008" 2-418307\| } Zn P Ogee, « 2: 152.41 | 2.18301 
TI1,CrO,. Ee, OO a 2 8s Ene ean ad 97.44 | 1.98874 
MSO. S.o 301.08 | 2.47869 || ZnSO,........| 161.44 | 2.20801 
Wita@ae es. 330.92 | 2.51973 || ZnSO;.7H,O. ..| 287.55 | 2.45872 
(eS h 0) 661.84 | 2.82076 | 
LAY Se ee ae 66019 2.49490: Ii Srey ote sak 90.6 | 1.957% 
UES a BIO U 2 2604, ZO, axe Se here 122,65 fe 2: O§ 





CALCULATION OF VOLUMETRIC 
ANALYSES 
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VIII—BASICITY OF ACIDS WITH VARIOUS INDI- 
CATORS ACCORDING TO R. T. THOMPSON #* 


The numbers indicate in each case the number of molecules of a 
univalent base, such as caustic soda, which will have combined with one 
molecule of the acid when the solution reacts neutral to the indicator 
given. Thomson divided indicators into three classes. Methyl orange 
is typical of the first class which also includes lacmoid, dimethyl amido- 
benzene, cochineal, iodeosine, and congo red. Phenolphthalein is typical 
of the second class which includes turmeric, curcuma, and flavescin. 
Litmus is typical of the third class, which includes rosolic acid, phena- 
cetolin, fluorescein, gallein, and hematoxylin. 























Acids. Orange, | Phenolphthalein. Litmus. 

Name. Formula. Cold. © Cold. Boiling. Cold. Boiling. 
Sulphuric........ H,SO, 2 2 2 2 2 
Hydrochloric..... HCl 1 1 1 1 1 
Nitsics 2760s. <.! HNO, 1} 1 1 1 1 
Thiosulphuric. . ..|H,5,0, 2 2 2 2 2 
Carbonic......../H,CO, 0 Lediite, yO. 4) o0 1 ee 0 
Sulphurous...... H,SO, 1 7S | Me arr rar kes iC es 
Hydrosulphuric.../H,S 0 Le dinibey ) Oa ars se ae 0 
Phosphoric....... HPO, Lis DBR ET eke sas Via ont Werte SOAS 
AISEHIGC. FOV SS... H,AsO, 1 DIMEN a. eee Sha och ARE I ae te 
Arsenous......../H,AsO, OF STA SPORE ES 4: S40 0 0 
NHIOUSa Tess «s.: HNO, i} TMCS Ee eee ERT CE TP 
Cs a a ae H,Si0, Quast lek 2 RRR? ees ke 0 0 
BOGiGm tes ttc. HIBO, Ole os Rete ohare Os Se. | casle vO ak PE 
Cire ie isos 33 H,CrO, 1 2 Bi eae ig LE 
Oxalrrsae. 62.2. Saree), VAT tei 2 2 2 2 
ACettGr rr tis oP. PLOT OSU NTR sie 3 LOPES, os lnearly}aer?. 
Bityricere es hye 3! (05 15 0 Feld ie OT are he Lnearlyyre?. 
Siecinc nH. Lo. -. : este OM eye els 8 ° Sd ae) FOR 2 nearly (iy. 
Us) bg GTC) S CNR sia 'y of EAM ia 5 1 See. 
ita oT a PEG TIO ney DRE s Ni DAY PASE, 
CAiecmis is ditt (eh DANS IAG yy be ae eee hd CaP aS Pra yb mice BO 1 











* C, N., 47, pp. 123, 185; 49; pp. 32, 119.103. S. C.tdas6;) ps 195; 
t+ Concentrated nitric acid sometimes contains oxides of nitrogen Pood eg 
on dilution nitrous acid, which destroys methyl orange 


52 


IX.—VALUE OF NORMAL SOLUTIONS OF 
ACIDS AND BASES 


In the following table the amount of each chemical compound which is 
equal to one c.c. of a normal solution is given. The indicator given in the last 
column or an indicator belonging to the same class, as given by Thompson, 
must be used. When no indicator is specified any one of the three classes 
of indicators may be used. 

For fifth or tenth normal solutions or other strengths the number given 
in the table must be multiplied by 4 or 75 or the number expressing in 
terms of normal the strength of the solution used. If the amount of any 
chemical compound corresponding to 100 c.c. is weighed out and titrated 
with a normal solution the number of c.c. of solution used will be equal to 
the percentage of the constituent titrated. If a one tenth normal solution is 
used only one tenth of this amount need be weighed out. 


Atomic /Grams Neutralized by 


Substance. Formula. malecuia? t ¢.¢, Norma y ads 
Weight. Number. |Logarithm. * 
Acetic acid......... H.C,H,0,. .. -| 60.032) «06003)2.7733sine 
Ammonia (fo .23.ct NHS ee 17.034} .01703/ 2.231382) M., L. 
Ammonium......... NARs 18.042) .01804| 2.25624] M., L. 
BhloTIde Pais ty ON EAL ee, hens 53.502} .05350) 2.72835] M., L. 
nyaroxides 2... 8 NH,OH So 35.05 | .03505] 2.54469} M., L. 
nitrates. se... oa. NH,NO,.....| 80.052} .08011] 2.90370} M., L. 
sulphate..........| (NH,),SO,...} 132.154} .06608) 2.82007| M., L. 
BATIUMt re ae coe Ba. <:.....+.|| 137.37 | 06869] 2. 836380ieee 48 
carbonate........ BaCO ea 197.37 | .09869| 2.99427, M. 
ehloridez: ..- sheen BaCl,.2H,O. .| 244.322), .12216) T. 08693); 2cne. 
hydroxide, : 2.2 Ba(OH),....| 171.386! .08570) 2.93298) sannen 
OXIGE. up ee, BaOe es tivat 153.37 | .07669) 2.88474]...... 
DBOTICIACIG se alee Hi BO a sbeee 62.024) .06202| 2.79256) P. 
Callen tA. oe oie Careers. owe 40.07 | .02004|.2.30190|...... 
carbonates ..0..-.8 CaCOen, faa 100.07 | .05004| 2.69932} M. 
chloridetianet 2.55, CaCl. fees 110.99 | ..05550} 2.74429]...... 
chlorideteicaen tsa ss CaCl,.6H,O. .| 219.086] .10954| T.03957|...... 
hydroxide-asr w-. Ca(OF),.,:.... 74.086} .03704| 2.56876|...... 
‘apis Cay cued Wank no sh tea ne: CaO at. Pey.<, 56.07 | .02804| 2.44778]...... 
Carbon dioxide...., .| CQ,......... 44.00 | .04400| 2.64345] P. 
Gitrichacid: inna. es H,C,H,O,....|. 192.064!).06402| 2 .S0G33iiaanae 
Hydrobromic acid ...| HBr........ 80.928] .08093] 2.90811}]...... 
Hydrochloric acid ...} HCl........ -.| 386.468] .03647| 2.56194|...... 


* M.= Methyl orange; L.=Litmus; P.=Phenolthalein, 


NORMAL SOLUTIONS OF ACIDS AND BASES 


Substance. 
% 


Hydroiodic acid:.... 


battiotdcideliives .... 


<a ve 9f-0-1@ 6"e © 0 se + 


MIBGHESIIM | a5. - 
carbonate 


oie oats em 
SSeS © €+ 6 « «es, 6's 


. seas 6 e + + ee 6 s 


Witrogen .“) 020. ....: 
Seen ONG 1 Sees, 


<é 


waited Abii. too \ 


Sere 6 Sie el ore a 


ToT eee re Se, © 9) 6,0 "6 


bicarbonate 
carbonate..... 
diphosphate. ... 

‘é 
hydroxide........ 
oxide 


tetraborate 
cc 


ta, Ow SG eg ‘a> 6 
"eo ee ee 


a ve: ee, 6 6 "6. 


a7e) 6h se, 6. Te 


Sulphur trioxide..... 
Sulphuric acid ... 
TPaitaric acid|)...... 


Formula. 


6) koh ete, Ob 6 


Sup Gee 8 On 8i« 4/6. ee 


ee abe @” otue 


+ Gio Pee 616 © Je fe ve 


oi @ je © @ 


ote hot ee 6) ‘a 


NaOH. (12H, O 
Na,O 
I 3 We aaa 
Na,B,O,.10H,O 


6 Hie, @* +9: ‘e010 se 





cuNa.PO,. 


Na,PO, 
SO, 


WAG Ve> 6. 6 6 7, *e "6 


MAHISOn So. 


CH.O7.4k° 


o3 





Molecular |Grams Neutralized by 








or 1¢.c. Normal Solution.) Indica- 
Atomic tor. 
Weight. | number. |Logarithm. 
$277928)712793> ob” 10697) 
90.048) .09005 | 2.95447] P. 
POTMIOS LOS 52 LeOLals) wane ee 
204. 10s Pelgo55+ lhl wlcoOHs Me. 
228 Stevo) 155411 OF 4471 ee a 
24.32 |.01216 2.08493 M. 
84.32 |.04216 | 2.62490) M. 
95.24 |.04762 | 2.67779) M. 
40.32 |.02016 | 2.30449] M. 
63.018] .06302 | 2 79948)...... 
LOSUOQA).05401..\6 2073247 bee . 
47.018] .04702 | 2.67228] P. 
14.1003}.01401 |:2014644la nee 
90.016] .04501 | 2.65329]...... 
126.048] .06302.| 2:79951).:.'... 
98.064) .09806 | 2.99151} M. 
98.064] .04903 | 2.69048) P. 
39..105}.03910 |. 2.5921 8isssahe; 
100.108}.10011 | 1.00048) M. 
188.14 |.18814 | 1.27448) P. 
138.20 |.06910 | 2.83948] M. 
294.20 |.14710 | 1.16761) P. 
AGLAGS) 05611 | 2.74904ige55.. 
94,/2051..04710 ‘|.2.67302ikeane 
226 (2331-11312: 105354 Agee 
254AMIG 08472 | 2.92799|n.. . 
93700.|.02300 | 2.361 73)22.... 
84.008] .08401 | 2.92433) M. 
106.00 |.05300 | 2.72428) M. 
142.048] .14205 | 1.15244] P. 
358.24 |.35824 | 1.55417] P. 
40.008/.04001 | 2.60217]...... 
62.400 1} .03100412.491 862534 
202.00 |.10100 | 1.00432) P. 
382:161).19108 | 1.28157) .P: 
164.04 |.16404 | [1.21495] M. 
164.04 |.08202 | 2.91392, P. 
80.07 |.04004 | 2.60249)...... 
98 .086} .04904 | 2.69053)...... 
150.048] .07502 | 2.87520} P. 
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X.— VALUE OF NORMAL SOLUTIONS OF 
OXIDIZING AND REDUCING AGENTS 








Substance Titrated. 





Atomic or 
Molecular 
Weight. 
Name. Formula. 
Ammonium oxalate...... Ey HPLCLO4. Be: ...] 124.084 
Antimony 8.42 Aiea EOD Preis Hee 120.2 
ATSONIGH PENG lua, sere, a TPA A} eC OP An hg ot 74.96 
Afrsenous acid ett Ae HgASOy. 5 829825. 125 .984 
ORINE Wace k ea el kes AS OP RES rare 197 .04 
sulphide} 7.000). SOV eG. ASthstet. ok. seletee 246.13 
Barium peroxide......... Jes :3 0. 8 Sieg Polen Sch 169 .37 
Peroxide RY waka. Gea, BaOz.8H20........5 313.498 
thiosulpnates.,..2.00 90. BaS.03.H2O........ 267 .526 
Bleaching powder........|CaOCh............ 126.99 
Bromine yey sa ae ae. BE. [Soak 79 .92 
Calciumefaeites + sts, Caley, ox eras Meee 40.07 
PATON GEES ciel serch tie (aC Oia: i ar ee 100.07 
OXIGG OM bees one ek CaQ 488. 2). Vesa 56.07 
Chiorine P46 oss.) ARO. ODS es St eae ee 35.46 
Chromic anhydride AMA Or tBevcceapcche 100.0 
GxIdemeee eat Laer Cre By) ak eros 152.0 
CODDer a see th eck dat bate Obes: pre coe te. 63.57 
Oxidant Ac, Sees, @nO ONS Ge ee 79.57 
Rul pha belsica te ct fete CABO GETS) tee 159.64 
Geert M ene, ese ee. CuSOR5H:O ste 249 .72 
Ferric oxide SH teNe cies Gee eek otal 2 Fe,0; Sa de AREER wos, Bod 159.68 
Ferrous oxide. .:). Sin. FeO.BGn ve ae 71.84 
BUlpPHAvG.\2: cas) eeenee os FeSQc7H30 2.7. et 278 .031 
ammonium sulphate. . .|/FeSO.(NH4)2S0.. 
6Hb0} ee ieoae 392.16 
Hydrogen peroxide...... FESOaly. = as, ates 34.016 
Hydrogen sulphide...... Histon ay, aves. erie 34.086 
Todinre? 1 Ci06:.0.\0 Bale. LA ee OOS 126 .92 
Tron? 604i eke eet: Foote Pate Oak 55.84 
Lead peroxide........... PbHORGE ME, ca 239.10 
Manganese peroxide.....|MnQOz.............. 86.93 
Nitrotis:acidy) os2. 200. NOS ie ee eee 47.018 
Oxalic. acidil. 22 0. av. He@.Qit-2.. Gee 90.016 
LS 9p A ASG LIS MO SAD H.C; 0,:2H3O 8 Wo 126 .048 








I c.c. of Normal 
Solution is Equal to 


Grams. 
Number. | Logarithm. 
.06204 | 2.79267 
.06010 | 2.77887 
.03748 | 2.57380 
.06299 | 2.79927 
.04926 | 2.69249 
.06153 | 2.78909 
.08469 | 2.92783 
.15675 | 1.19521 
.26753 | 1.42737 
.06349 | 2.80271 
.07992 | 2.90266 
.02004 | 2.30190 
.05004 | 2.69932 
.02804 | 2.44778 
03546 | 2.54974 
.03333 | 2.52284 
.02533 | 2.40364 
.06357 | 2.80325 
.0796 | 2.90091 
.15964 | 1.20314 
.24972 | 1.39745 
.07984 | 2.90222 
.0719 | 2.85673 
.27803 | 1.44409 
.39222 | 1.59353 
.01701 | 2.23065 
.01704 | 2.23142 
12692 | 1.10353 
.05584 | 2.74695 
.11955 | 1.07755 
.04346 | 2.63809 
.04702 | 2.67228 
.04501 | 2.65329 
.06302 | 2.79951 
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Substance Titrated. 


Formula. 


Potassium acid iodate.. .}|KH(IOs3)s.......... 


BRIOPALG Soe cos... 1 4H | Oy POETS ype ode 
BETOUIALG 2 oe eek REGO ed, ieee oc Tho 
dichromate........... Ror) ti one: 
eretrocvanide ...2...... KabotCNn jessie: alc. 
rs eryst PA K4Fe (CN)..3H,O. Sua 
TU bee eee Oe. 153 (0 Fee 5 ae oe 
isa hte ROS elt | or PSIG ret a0: pe 
perchlorate; {!).....55. 1 Cit) | 0 See ee 
Dermanganate).....)./KMnO,.....0...00 026s 
WOUTOXALADGS ) 4). . . 2 KH3(C.0,4),.2H2O. . 
sodium chlorate....../..;|NaClQO3............ 
ferrocyanide.......... INagHe(CN ees... 
thiosulphate.......... NaeS203.5H20...... 
Stannous chloride....... Pong ret ee eer 
OS YS a) Oe Oe SnCl..2H.2O Be ae as 
EP ees ae). 1 ean UMC Ts © cvepad 


1 c.c. of Normal 
Solution is Equal to 


Molecular Sore 
Weight. 
Number. |Logarithm. 
389 .94 .03249 | 2.51175 
122.56 .02043 | 2.31033 
194.2 .06473 | 2.81111 
294 .2 .04903 | 2.69046 
368 . 30 .36830 | 1.56620 
422.48 .42248 | 1.62581 
214.02 .03567 | 2.55230 
85.11 .08511 | 2.92998 
138 .56 .01732 | 2.23855 
158.03 .03160 | 2.49969 
254.16 .06354 | 2.80305 
106. 46 .01774 | 2.24895 
303 .90 .30390 | 1.48273 
248 .22 . 24822 | 1.39484 
189 .92 .09496 | 2.97754 
225 .952 .11298 | 1.05300 
119.0 .0595 | 2.77452 
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XI.— VALUE OF NORMAL SOLUTIONS OF 


Msleciae oa 
Weight. 
Name. Formula. Number. 
Ammonium 

sulphocyanate........ NH CNS.) 76.12 .07612 | 2 
Arsenic acid....... > sae HzAsOg eee 141.98 .04733 | 2 
ONIdb a, ie, Aa. Wee Oa, Akt hee koe 229 .92 03832 | 2 
Arsenous acid........:.. EDA SO gitins cone sae Be 125.98 .04199 | 2 
prided Doe! hs 20 Aen had” Gi ake 197.92 | .03299 | 3 
Bromine. )).honek ae aE Bie ENS SF: 79.92 .07992 | 2 
Carbon dioxide......... GOs Fae are ee 44 .00 02200 | 2 
Chlorine: 2 00L0b o.2. 5 Hie. CASE ee galen ae 35.46 .03546 2 
Coppercs see. ak Oa Eats ORE a 63 .57 .06357 | 2 
Oxide apenbetEs. 3), £4 Guise Reese owe 79.57 .07957 | 2 
Bulphaterdegues ..) Lae CuSORs Cae 159.64 .15964 | 1 

EYE) ees ty 8 se Ae, 22 GusOf5Hi0O75 fee 249.72 .24972 | 1 
Cyanorenh: os ee ON iit: Bee ee 26.01 .02601 | 2 
Hydrobromic acid....... HBriettee eee 80.928 | .08093 | 2 
Hydrochloric acid........ EG Sip Ses ee 36.468 | .03647 | 2 
Hydrocyanic acid........ HON 405% Aveeno 27.018 | ~02702mE2 
Hydroiodic acid......... HIPs. eee 127 .928. | 12793 aie 
Toditiets 4 rhe. eee Lax A Er 126.92 1969217 
Potassium bromide...... KBr ieee 119.02 11902 | I 
CHlOTICGi A = teen ae ace. KG Bs, eee 74.56 .07456 | 2 
Gyanidera 6% ieee KGN Febe- ae 65.11 .06511 | 2 
lOdidetee, Bat. ees KU SE ee oe 166.03 .16603 | I 
Bil phages cialis ¢aaroas. KeSt ee tale at eee 110.27 .05513 | 2 
sulphocyanate........ IKGINS Fee Cee te 97.18 .09718 | 2 
DUVET aes Leis ath tastes BT ae eee dese ss, 107.88 .10788 | 1 
TILTRLE RS Sia eee AEN Os) e2 eee Oa. 169.89 16989 | 1 
Soditm bromide... .).si| Nabe es. oe ee 102.92 . 10292 | 1 
chloride sec i eaten. WaUhien tee ans 58 .46 .05846 | 2 
CVEIdGLIA. Saat sae NSCNUAAeae as 49.01 .04901 | 2 
SOG IMOSERS rh PL tae Nalegeee ee ee 149.92 .14992 | I 
sulphide? A Wade see, Nand ie ler oe 78.07 .03903 | 2 
ZIDG Se le ae eet ZU os Re ae EL 65.37 0827-2 
OXEG (7 hose: eet nae Li Oye eke ones 81.37 .0407 “2 
Srl pHakenn eres eens, TasOn. een 161.44 .08072 | 2 

ARGON. gta Me ie cae, See TnSOc7THiOx eee oe 287.55 .14377 | I 


PRECIPITATION REAGENTS 








r c.c. of Normal 


Substance Titrated. 








Solution is Equal to 


Logarithm. 


.88150 
.67514 
.98343 
.62315 
.51838 
. 90266 
34242 
54974 
.80325 
.90075 
.20314 
.39745 
.41514 
. 90811 
.56194 
.43169 


10697 
10353 


.07562 
.87251 
.81365 
. 22019 
74139 
. 98758 
.03294 
. 23017 
.01250 
. 76686 
.69029 
.17586 
.59140 
.51455 
.60959 
. 90698 
15767 
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XII. — PHYSICAL AND CHEMICAL CONSTANTS 




















OF OILS. By Axserr F. Srrxer 

Name. °C. Gutity AM Pointe ee joevatne? 
Almond... 155 0.9175—0.9195}| —10 to —20} 96.2 
Beech nut.... Te 15° | 0.9200-0.9225| —17 95.2 
Black mustard..... 15° | 0.916-0.920 —17 95.1 
Candlenut . 15.5°| 0.920-0.926 | below —18 | 95.5 
Castor. 15.5°} 0.9600-0 .9679| —10 to —18).. 
Cherry lautel:. 15°% 4 0..9230 —=19:to 20) Sau eek. 
Cocoanut.. aed ie la 0.9115 22-14 88 .6-90 
2 a 15° 0 .9210-0 .9280) 0 to —10 95.3-97 .5 
Corn (Maize)...... 15.5°| 0.9213-0.9250| —10 to—15] 93-96 
Cottonseed... 15° | 0.9220-0.9250| —1 to 0 95-96 
Croton... Aap Ton 0.9375-0.9428} —16 89.0 
eerseed re oe ss. 16? 0.9215-0.9285| —18 to —30}..... 
Grape seed...... 15° 0.9350-0.9260} —10 to —13} 92 
Bigger nitt..:... 15? 0.9146—-0.9170} —10 to —20} 95.6 
Hemp seed..... 16? 0 .9255—-0 .9280| — 27 aie 
Herrmp’ *" 34’: I Ose OO 202-0 9890) oo acs wk bee. te OSG 
Lard oil. .. 15.5°| 0.9148-0.9175) —4 to +10 | 96.2 
iainseed’ <. .t.. Lp 0.9310-0.9380| —17 to —27| 95.5 
Menhaden..... 15.5°| 0.927-0.933 —4 
Neat’s foot. ... 15° | 0.9133-0.9174| 0 to 1.5 (TAS 
Olive... a 15.5°| 0.9140-0.9180} —6 to 2 95 
Olive kernel. . 15° | 0.9184-0.9191}.... & ON. Jaes ae 
Ge TS aa ge hd Rel a RR oe 0.9210-0.9470)............] 91-95 
Palm nut 40° 0.9119 20.5 to 24 87.6-96 
Peach kernel. . 15° | 0.9180—-0.9215} -below —20 |.......... 
Peanut (Arachis) - . 15.5°| 0.9110-0.9220) —3 to +3 | 95.8 
Poppy seed. 15.5°| 0.9240-0.9270) —18 95.2 
Porpoise (body. oil). 15° | 0.9258-0.9350} —16 85.5 
Porpoise (jaw oil) 15° | 0.9258 Sr | Sac 70.2 
Pumpkin seed:....... 15° | 0.920-0,925 | —15.5 96.2 
Rape (Colza)...... 15.5°| 0.9132-0.9168} —2 to —10 | 95.1 
MIG WEET Glo. e ry... 15.5°| 0.9251—0 .9280} —13 to — 18) 95.4 
SLOG yan ea 1a 0.9274—-0 :9830|............} 95-97 
Seal. . hee 0.9155-0 .9263} —2 to —3 95.45 
deaanie = : 15.5°| 0.9210—0 .9244| —5 95.7 
Shark iat (hectia) ... 15°!) 0-.9163-0.9290). ... 6.5.26. .|/ 86.9 
PPC AL cle Pes. ey oes 15° | 0.924-0.929 | —15 to 8 94-96 
ooo 15° | 0.8781-0.8835] 15.5 > meee 
Sperm Oil, Arctic ued 15° | 0.8764 Eid ark bic meee | ETN 
Sunflower. . 15° | 0.9240-0.9258} —18.5 95.0 
Tung @iiinese Wood oil) . 15° | 0.9360-0.9432| below —17 | 96.2 
Walnut (Nut) 157 0 .9250-0 .9260| —15to —27} 95.4 
Whale. . ’ 15.5°; 0.922-0.926 | below —2 93.5 
White Mustard. . 15.5°| 0.914-0 .916 —8 to —16 | 96.2 
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Wame,. 


Almond.... 


Beech nuts. oS Maa 


Black mustard 


Candlenut.... 


Castor.... 


Cherry laurel 


Cocoanut... 


Cedilitery ac sae 
Corn (Maize)...... 


Cottonseed... 
Croton... 

Fir seed. . 
Grape seed. . 


Hazeliiior ee Osa 
Hemp seed... . 
Herring....... 


Lardrou 4 
Linseed:..... 


Menhaden iva ccd ©: 
Neat’s foot...... 


Olive... 


Olive kernel. . 


Palm... . 
Palm nut... 


Peach kernal......... 
Peanut (Arachis)... 


Poppy seed. 


B66 ©. te." ee Je 


> SHLOL 


Porpoise (body ol). 


Porpoise (jaw oil).. 


Pumpkin seed..... 
Rape (Colza)..... 


Safflower ..... 


Sardines 2174, 


Seal.. 
esa iene 


Shark liver (Aretie) 


Soja bean.. 
Sperm oil. . 


Sunflower. 





CHEMICAL ANNUAL 


192 


[nose) 123-147 
Sperm oil, Was (Bottle- 123-135. 


Tung (Chinese Wood oil) 190-197 


Walnut (Nut).. 


viaa ne ee eae =f oe 
White Mustard....... 














40 


15 


15. 
15. 
ated 


OB 
15. 


. |40 


Saponifica- Iodine Maumené 
tion Value. Value. Number. 
. {189-195 93-104 51-54 
191-196 /|111-—120 64 
174-176 | 96-117 43 
..{189-195 |153-164 rmiets yt 
.). {177-186 83-88.5 |46-47 
. {194 108.9 44.5 
. .|246—268 8-12 21 
..{182-189 |135-168(181)}102-113 
. {188-193 {113-129 74-86 
./191-195 |106-115 55-77 
../210—215 |102-107 be hse 
.3 119°5 98.5 
{178.5 96 33 
83-90 36 
LOZ") 148-160 97 
SEO 7—1 94: FH 2876-342 Aes ee 
....{|195-198 |65-80 40-47 
..{190-195 {171-201 103-126 
.{189-193 |139-173 bn, Se 
..|192-197 |66-73.2 47-58.5 
..|189-196 |77.5-91 35-52 
. (183 82-87 
..{196—-205 |51.5-57 
. |242-—250 10-17 CS f= cote 
. (189-193 93-109 42.5 
. {186-197 85-103 44-67 
.|189-197 |133-157.5 |71-88 
. |195—224 . 8/110—-120 50 
- |254-272 22-60 
1188. 4—-195|121-130 aes 
. {167-179 93-104 50-67 
186 .6—193/129 .8-150 
. .{189-193 {160-193 
.|189-196 |127-159 
..{L88-193 |103—-114 61- 68. 5 
. (161-188. 5]/114-143.5 |....... 
_1190- 200 {121-139 59-61 
81-90 51 
9} 67-82.1 |41-47 
.]188-194 |119-135 60-75 
150-165 yA 
1195 142-152 103 
1188-194 110-128 ee 
.|170-176 92-97 44-49 


-|20 
(25 


15. 
15. 
15. 


Or Or 
ee ee ee ee ss 


Oro: 
= 





ou 
peepee; 


ou 


— te ee 


Refractive 


Index. 


4685-1 
4740-1 
4760 

4799-1 
4481-1 
4790-1 
4760-1 


4737-1 
-4757-1 


.4702-1 
4820-1 
"4787 
4695-1 
4703-1 
4682-1 
.4510 
4431 
4697-1 
4707-1 
4766-1 
4677 
4724-1 
4720-1 
4693 
4802-1 
A741 
4748-1 
4760-1 
4665-1 


4693 
4770 
4803 
4497 
4822 
4768 


4757 
.4768 


4720 
4852 
4708 


.4718 
.4688 


-4705 
.4731 
A774 


4738 
4752 
4808 
4762 
ATI5 
4672 
peas 
503 

4690 


4723 
.4649 
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Name. Acid Value. 

Almond. Lp 
Black ehuekard | Heat 2. S867 «35 
tees. kL 8.1 
Castor..... a aa 0.14-14.61 
Cocoanut.... 5-50 
8 A ee a 0. 36-25 
Corn (Maize).... 1.7-20.6 
Cottonseed... 0.0 
(EoLOn si. 5....% 

. Grape'seed......... 16.2 
Ul So a ie 
Hemp seed... .. Scie 
UTR aie Soe Pe 1.8—44 
MOROPELISIE Soh a. Ss One 
hi OT ea .....| 0.8-8.4 
1 ENCLEy 2 aes 3-11.6 
Neats foot...) .).. cis... 
ive ns. ay RRS alae 1.9-50 
Olive kernel......... 2-3.5 
Palm.. 6 Ga ee aie 24-200 
Palas nut: Baie sat. ah 
Peanut eeachia) OPA Rites tae 1 .2-32 
Poppy seed. tive. Siads WEY Ry Co 8 LO) 
Porpoise (body oil. 2 SS Ry 
Porpoise (jaw oil).. he 5.0 
Rape (Colza) ... .| 1.4-13.2 
me EM 1.2 00.2 UR See... 0 .33-20 
Bartling seca) d. ..)i i 4-95 
Seal. . 1.9-40 
Beard it 0 .2—46 
Shark liver Aixdtio),... 3-7 
PITY RG. Sevier c . (23.4 ah! 13.2 
Sperm oil, Arctic ae FN LES a 
Sunflower. . i $y 
Tung (Chinese “Wood Lil). .7.6-12 
Whale.. : bho 0..5-37 
White reed. “ie ere ts F 5.4 


* Polarizes (200 mm.) +21.9 to+ 28°V. 


Acl. V. = Acetyl Value. 
R.M. = Reichert-Meissl Value. 
eV): 


% Unsaponifi- 
able Matter. 


0.54-9.87 
1.35-2.86 
0.73-1.64 
Oe nSia” 


0.99-10.7 


Beo-6. 7 


0.54-0.94 


Other Values. 


P.V. 12-18 
Acl. V, 4-8 


“Acl. V.7.6-18 


R.M. 12-13.6 
Acl. V. 20-39 
Acl. V. 144.5 


AOR CH eR aa ain 
fase cc orb Ac, Vin 2o Ouse 
0.46-1.0 


5-6.8 


..| Acl. V. 153-156" 
eae 


| R.M.0.7-1.9 
RM. 


BNO. 23.5 40 


R. No. 47.8-65 


“Acl. Vigl6n ian, 


‘Acl. V. 38-84 


(25. 5-25. 
23 .5—-26. 


eee ee eer ee ee ee ee 


‘i 
5 


. 


0. 92-3. 72 jtacl. | Ww 1. 6-17. 2 


t Old oil has acetyl value at 23. 
R. No. = Reichert Value. 


M. Pt. = Melting Point. 
= Polenske Value. 
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Mixed Fatty Acids. 
Name. : ; ; 
point, °C. | Value. | Value, | Other Values. 

Almond..................] 13-14 |196-207| 93-96.5 |R.I. (60°) 1.4461 
Beech nuttin a .teccx wie 23-24 (114. ohn 
Black mustard. . 16 187. 1 109.6 
Candlenut........ ZOR—21 fo cece sos niin] 2 ceece 0 ches © [bbe oan a 
Castor leet. 24 STA. 1S 192.1 87-93 (jR.I. (60°) 1.4546 
Cherry laurel ..../. 20-22 «|. 112.1 mA 
Cocoanut...... 25-27 258-273 8.4-9.3 IR. Te (60°) 1 4295 
Cod liver... teeeeeeeee| 21-25 |204-207/130.5-170/R.I. (60°) 1.4521 
Corn (Maize) ... 17-23 |198.4 |113-126 |.... 
Cottonseed. .: . 34-40 /202-208/111-115 /jR.I. (60°) uh 4460 
Croton, tab efit 18.6-19 |201 111.5 S.P. 16.7-19 
Ror seed an te. kc eet ita a eh OLD Sele ee aes 
Grape seed........ 24 187.4 | 99 
Hazel nut..... 17-24 |200.6 /|91.3-97.6 
Hemp seed.... 18-19). |e8 ssc 41 
Herring. . AI See Bhs xi) 
Lard oil... 33. 2-38 VAI ches. wile ois one co oe Sean a 
Linseed...... 17-24 |197 179-192 |R.I. (60°) 1.4546 
Neat’s foot. . 28./5-30 . 8]. <0 se. | 62-76: «lela 
QUve Y yt «Cicerone 19.2-31.0 193-198 86-90 (|R.I. (60°) 1.4410 
Palms tras Sec het 47-50 = |204-207| 53.3 Titer 36—45.5 
Palm nutis:. fe . 25-28.5 '!258-264| 12.0 R.I. (60°) 1.4310 
Peach kernel. 2.2%. 0U.8 10-18 {200.9 94-101. |... Cada neers 
Peanut (Arachis)... . 26-36. 4/201 .6 96-103 |R.I. (60°) 1.4461 
Poppy seed. . Wece seed eb eO25 .8)199 139 R.I. (60°) 1.4506 
Porpoise (hody ol). Sans ts tReet SRO 126 RI. (25°). 124622 
Pumpkin seed..... 28-29  |197 133.6 » ota ac'e SEE Reece 
Rape (Colza)....... 17-22 {185 99-106 |R.I. (60°) 1.4991 
Sato Werwcks ~ Uke. cla. > es $] ga 17 199 148 Titer 16° C. 
Dardines siiwtetse.t. bed ee 28-06 TNLATSLBSle oe ee 
Seal no. 4.2 22-33 (1193.12 Go... ccc 4 oleae, oe 
Sesame.... 26-32 |200.4 {110-116 |R.I. (60°) 1.4461 
Soja bean . 22-31 {198 115-140... |...) ce eee eee 
Sperm oil. . ; Tacs) 13.3 |23.6 |83.2-85.6|F.A. 60-64% 
Sperm oil, Bretis Bottle 1043-10 /Si.cs chee S227 F.A. 61-65% 
Sunflower. 22-24 |201.6 





Tung (Chinese Wood d oil). 


Walnut (Nut).. 
Whale. 
White Milstard 





31-43. 
16-20 


= 14-27.0 


15-16 





124-134 |R.I. Cony 1.4531 
8|189-198|144-159 ‘aa 
200.2 1150 

131.2 

95.3 


o0eer eevee 


185.8 








R.1. = Refractive Index. 


S.P. = Solidifying. Point. 


F.A. = Fatty Acids. 
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XUI.— PHYSICAL AND CHEMICAL CONSTANTS 


Name. 


Beef marrow.... 


Beef tallow........ 


Beeswax..... 
Bone fat. . 
Dotter fats... 
Carnaiiba wax. 
Chicken fat. . 


Chinese wax finsect Fe 


Cocoa butter. . 


Cottonseed Stearine . 


Dog fat.. : 
Goose (domestic). 
Goose (wild). . 
skrivo4 (a 
Horse fat...... 
Human fat... ... 
Japan wax...... 
Patt. 2 


Laurel oil. eee ; 
Mutton tallow....... 
OPEC WHS fe a. 35. 


Nutmeg butter 
butter) 


Rabbit fat (tame). . 


Rabbit fat (wild) 
Spermaceti . . 


Vegetable tallow (Chin. ) 
Wool fat (purified) . 


OF FATS 


By ALBert F. SEEKER 


Specific 
Gravity.* 


Solidifying 
Point °C: 


AND WAXKES 


Hehner 
Value. 


SSS ee 





SS SOS OS RS BS OES SS OOO LS OS Ore 


Shorea = 


.9311—0.9380| 31-29 


.926-0.970 /|80.5-81 
. 9500-0 .9760)|21 . 5-23 


.9188-0 .9230| 16-22 
.9229 20-26 
. 9274-0 .9227| 18-20 
.9158 18-20 
. 9288-0 .9397| 17-23 
. 916-0 . 922 20-45 
.9033 15 


. 9700-0 .9800|48 . 5-53 
.859-0.864 |27.1-29. 


. 9332 25 

.937-0.952 | 32-41 
.995 39-43 
. 945-0 . 996 41-42 
. 9342 22-24 
. 9393 17—22 
.905-0 . 960 42-47 
.9180-0.9186} 27-31 
. 9322-0 9449) 38-40 


* Water at 15.5°= 1. 


86.5-89.8 


. 943-0 . 952 27-38 
.958-0.970 |60.5-62.8)... 
. 914-0 .916 15-17 
. 904-0 .908 20-23 
.990-0.999 -| 80-87 
.9241 21-27 





Saponifica- 
tion Value. 


. |L96-199 


193 . 2-200 
90-102 


{190.9 


216-233 
79-95 


{193.5 


94. 6. 
95.9 
95 
95 


78-93 
‘192- 202 
195 
195.4 
193.1 


.|196 


95.4 
95-96 


90.6 
93-96 


198-206 
195-200 
-|193-—200 
210-222 
193-200 


mp BS ee) 


95.5 


192-195.2 


- (206-217 
{154-191 


95.5 


202.6 


. 199.3 
. {123-135 


93 
wh 


198-206 
84-127 
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XIII.— Puysican AND CHemicaL ConsTANTS oF Fats 


Name. 


Beef ‘marrow :°2)8! 0... 


Beef tallow....... 
PGES WARA Ee 0 oly Aa 
Bone fat..... 
Butter fat.... 
Carnatiba wax. 
Chicken fat. 


Chinese wax (insect wax) 1.4 


Cocoa butter. 


Cottonseed Staarine a 


Dog fat.. : 
Goose (domestic). 
Goose (wild). . 
Hare fatut. .. 
Horse fat..... 


Hinde hate... 


Japan wax........ 

Larde-oe f.. 

Laurel oil...... 

Mutton tallow. . 

Myrtle wax...... 

Nutmeg. butter: 
butter) 


Rabbit fat (tame)... 


Rabbit fat (wild) .. 
Spermaceti. . 


het te ibe w( Ghintess 28-50 


Wool fat.. 


AND WAXES — (Continued) 





‘ ° F F % Unsaponi- 
value. |c.| “index. | Value, | ,fable. 
39-55 .4 oie avele, ose ders) Lie Os 1 
se 35-46 40}1.4586 3.5-50) Wie aoa ee 
7.9-13.8 |75}1.4898-1.4451/16.8-21.2) 52-55* 
46-55.8 |..]............./29.6-53 |0.5-1.8 
26-38 25/1 .4590—-1 . 4620/0. 45-35 .4/0.33-0.56 
1535 84/1 .4520-1.4541 4-7 55* 
58-77 1.2¢ = + agi Rees 
Ae ies a ee traces «44°97, Eee 
32-41 60/1 .4496 1.1-1.88 
..| 90-103 a AVA SPA Ae 
L158; 5 4PERB) | GE Oe TET 78 
ade 58-71 40)1 .4593-1 .4596)0.59 
.|99.6 wield ee ONG .|0.86 
81-119 40/1 .4586 2:10 
71-86 40|1.4603-1.4717| 0.0-2.44).......... 
5-12 65)1.4477-1 .4492/7.33 1.1-1.63 
50-70 40|1.4584—1 . 4601/0 .54-1.28/0.23 
68-80 CRASS Mocs 26.3 ; 
35—46 60/1 .4510 1. 7—-14.0) |anvae 8 es 
ands: Sie 1070 [ASO 3-4..4.1 UO 
(Mace 40-52 40|1.4700-1 1.4812 17—44.. SO}. Pe EAS 
.|67.6 40|1.4586 652 
.|99.8 ; ave | A wate 
.|8.8-9.5F .|0.5-1.35F a ae 
seal aoe ls 2.2-7.5 
15-18 40 1.4781-1. 4829). 143. Lott ae 


* Plus Alcohols. 
ft Commercial Samples. 
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XI. — Puysica AND CHEMICAL CONSTANTS OF FAtTs 
AND WAxES — (Concluded) 











Name. 








Other Values. 


R.M. 8 








Mixed Fatty Acids. 














Melting Acid Iodine Other 
Point, °C. | Value. Value. Values. 
Beef marrow.......|..... 44-46 (204.5 /|44-56 Apel Ee. 
PROERTBUOW is en ee eels ee ce ey +) 40-44- (197.2 141.3 Titer 37.9- 
B E.V. 72-78. 
CCSWAX.. ee RYZE 4 aleccr eee tf eter eee eee ees 
Bone tate... swectAcluVi 31.3 30 200 Has t0l 5 4) ace ee 
R.M.20.0—33 R.I. (60°) 
PATIREVGEAU bes os +: P.V1.3-3.5 388-40 =|210-—233} 28-31 1.437 
Chicken fat.........;R. No. 1.0 38-40 |200.8 (64.6 Acl.V. 45.2 
O° 
Conde butter 20 0). M. Pt. 28-33 | 48-52 |190-198| 33-39 ae ) 
- Cottonseed Stearine.|M. Pt. 30-40} 27-45 |.......|94 Titer 42-44 
Gmeat ret, Sus. | nas. 3 4s eet (. oOr-40,, 51199: 2 150.2 
Goose (domestic) ...|R. No. 0.98 35-41 (202.4 (65.3 
Goose (wild)....... R.M. 0.2-0.3} 3440 |196.4 (65.1 es ae eeeee 
R.I. (40°) 
Prevetlatt wie. sa. : R. No. 1.59 44-47 |209.0 - 88-98 1.4495 
Horse fat. ........./M. Pt. 35-43 |37.5-42 |202.6 72-87 |Titer. 33.7 
Human fat:........|. fy EE as: Ree b4 
Japan wax.........\Acl. V. 27- 56-62 {213.7 Mg aah go 5: 
Lard Acl. V. 2.6 40-47 (201.8 |64 Fish (00: 
ote: ~gel eg ie SA pele 1.4395 
Laurel oil........../R. No. 1.6 Gores CISL SS Titer. 15.1 
Mutton tallow. .....|.. 46-54 |210 34.8 Titer 40.15; 
48.02 
Myrtle wax. [butter)}|. |47.5 230 .9 SP Seer a8 
Nutmeg butter (Mace R. M. 1-4. 2 EN Tee bial BO ohn Oe ../Titer 35.9 
ce) 
Rabbit fat (tame)...{R.No.2.8-5.6| 40-42 |218.1 [64.4 pe eae 
Rabbit fat (wild). ..|R. No. 0.7 39-41 [209.5 |101.1 
Spermaceti. . BEUPACIE UV Chan Oth si acl be tir Covcw Oss, Sl Sabtceal, S 4cfens Slee ee 
Vegetable tallow M. Pt. 36-46| 39-57 |182-208) 30-39 j.......... 
_ (Chinese) 
Wool fat... . neh oa Vn eae a 17h ais Pe eee 





E.V. = Ether Value = Saponification Value minus Acid Value. 


R.V. = Ratio Value = Ether Value divided by Acid Value. 
Acl. V. = Acetyl Value. M. Pt. = Melting Point. 
R.M. = Reichert-Meissl Value. R.I. = Refractive Index. 
R. No. = Reichert Value. P.V. = Polenske Value. 
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XIV.—PHYSICAL CONSTANTS OF LUBRICATING 




















Cold 
Test. 


40-50 |320-350)/32 
35-40 |300—-325)/32 
25-30 |300—325)32 
90—100/375—425|32 
55-65 |350—400|32 
35-40 |325-350/32 
30-35 |325-350/32 
200—250)/400—425) 25 
125-150)350-375)25 


60-65 |325-350/15 


COKRORRWNHE 


OpnNNWA 


cS 


OILS 
LEWKOWITSCH 
a Pahoa ets : 
eae edwood’s Viscosi- « 
oil, Grant. g | ese eee 
at 70° C.=100. 
60° F 70° F. 120° 
Refined Mineral Oils 

SSCOLCIL . o ciehi-c Ghcot hrs o SRG Poet ed Bete 0.890—0.895} 100-130 
DSGOLGU Y ceoatitcle Stes rk ane an tee 0.885-0.890} 75-100 
SCOLOI Ws bite tnt ates Galsccaeehe 0.875—0.880) 50-60 
PINICTICATIA cs cars 5c rte see kee 0.915—0.920) 400-425 
FATHLOTICAN orcas fy eee ree 0.905—0.910) 200-225 
PAINGTICAIIM 2s cater eee 0.885-0.890} 75-100 
AMEeriGam: |. iis gh ok eS 0.875—0.880} 65-75 
IRISGIATL Ee con eo aia 0.910—0. 915) 1200-1500 
Resign ta4 fas. tee ck ee ee 0.905—0.912} 700-800 
TRUSSO eee ee teks «koe 0.895—0.900} 220-250 
LER PELE Nak ye gt becbcediye* Oeil hd Aid pad 0.895-0..900} 125-175 
Southern Sperm Oil ......... 0.8807 | 100.1 45 
Arctic sperm Oil 7) ek 0.8804 105.3 47 
White Whale Oil’ Spe sacar: 0.9207 AST 71 
Neat soot, Olt... are ee 0.9178 247 82 
1 tsa ge 2 heal See oad CR keegan 0.9172 22a oe 79 
LS AUR Cea Bebe mb ek atoll ly Macaig fn! J | 0.9167 2213s 72 TS 
Rape Oil, East India, refined .|0.916 250.4 88 
Rape Oil, Black Sea, refined . ./0.9209 226.9 78 
Cottonseed Oil, refined ....... 0.9235 | 190.4 69 
Castor: Oil... ve8 08 lee ee 0.963 2500 390 





300-325) 10 
457.5 |41. 
446.2 |39. 
476.0 |27 
470.3 |34 
493.9 |39 
437.5 {27 
478.6 |26 
465.4 |27 
523 30 
487 0 
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CONSTANTS OF LUBRICATING OILS 
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XVI.— TEMPERATURE CORRECTION FOR RE- 


FRACTIVE INDICES 


OF OILS 


Bul. No. 77, U.S. Dept. Agr. 





Substance. 


Black mustard oil. . 


Correction 
for yAC;: 


0.000361 
0.000366 


0.000368 
0.000368 


0.000360 
0.000365 








Substance. 


Peann(olic..: spas at 
Poppyseed oil..... 
Rane oiler. se et 





Correction 
forse, 


0.000366 
0.000369 
0.000364 
0.000370 
0.000368 





XVII. — TEMPERATURE CORRECTION FOR 
SPECIFIC GRAVITY OF OILS AND FATS 


ALLEN, Com. Org. Anal. 


Substance. 


Batten iateryes.syas is 
Cocoa butter....... 
Cocoanut oil). 2.4%... 
God-liver oil... .:.:.. 
Cottonseed oil...... 


Correction 
for: 1°1.G, 


0.000617 
0.000717 
0.000642 
0.000646 
0.000629 
0.000650 
0.000658 





Substance. 





Olive joih is ¢.fe o's ose 
JEEW aaa tea avg are y | bem Mates 
Peanut oil ots. ies ss sc 
UA DGC Mnte a tues ae 





Correction 
for 1° C. 


0.000629 
0.000657 
0.000655 
0.000620 
0.000624 
0.000675 
0. 000697 


XVIII. — CONVERSION OF ACID VALUE INTO 
OLEIC ACID 


By ALBERT F, SErKeEeR 


Acid Value. 


Oleic Acid, 
Per cent. 


0.5027 
1.0054 
1.5081 
2.0108 
2.5135 














Acid Value. 


Oleic Acid, 
Per cent. 








3.0162 
3.5189 
4.0216 
4.5243 








—______. 
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XIX.—TABLE FOR CALCULATING THE SPECIFIC 
GRAVITY OF OLS AT {5i57% 


C. H. Wrieut, Jour. Soc. Chem. Ind., 26, 513. 
Kxample: A-= sp,.gr,.at 20°. A 1.00319 = sp. croatia: 




















Tem- Tem- Tem- Tem- 
pera- Factor. pera- Factor. pera- Factor. pera- Factor. 
ture. ture. ture. ture. 
10 ted 14 PAURIT 2 18 1.00177 22 1.00462 
1.00389 1.00106 : , 
1 1 
11 1.00318 15 1.00035 19 1.00248 23 1.00534 
1 
12 1.00248 16 1.0035 20 1.00319 24 1.00605 
1 
Dad aed 1 
13 1.00177 Le 1.00106 21 1.00391 25 1.00677 





XX.— POLENSKE VALUE OF BUTTER FAT. 
Zeit. Nahrungs und Genussm., 7; 273 and 15, 193. 


























E. POLENSKE M. FrirzscHEe (Dutch Butter) 
Sept Polenske Maximum MOE Polenske Maximum 
Meissl Rete Meissl wie 
Value. Limit. Value. Limit. 
Value. Value. 
20-21 1.3-1.7 261 24-25 1.6—-1.7 2.0 
21-22 1.4-1.8 yee 25-26 1.7-1.8 PPO 
22-23 1.5-1.9 ack 26-27 1.8-1.9 2.4 
24-25 .1.7-1.8 es 27-28 1.9-2.0 2 ar 
25-26 1.8-1.9 2.4 28-29 2.0-2.2 2.8 
26-27 1.9-2.0 ud 29-30 2.2-2.4 3.0 
27-28 2.0—-2.2 y deere 30-31 2.42.5 “hae 
28-29 2.2-2.5 3.0 31—32 2.42.5 "ees 
29-30 2.5-3.0 BD 32-33 2.5-2.7 ue 
hn Ge Te dncbata CARE cil tomatoe seas Beat 33-34 2.5-2.7 3.4 


* These factors may be used for the common fats and oils and are accurate 
enough for all except the most accurate work. 
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XXI.—CONVERSION OF BUTYRO-REFRACT- 
OMETER READINGS TO INDICES OF 
REFRACTION. 


By ALBERT F. SEEKER 


Butyro-R. 
Reading. 


oe, ©, 6 ire 


oe ee @ @ 


e462) \e@ 4 te 


Ss. ie eee 


iste © 6 /« 


ie @ 2 08 


G60 6.0 %e 


Index of 
Refraction. 


1.4220 
1.4228 
1.4236 
1.4244 
1.4252 
1.4260 
1.4268 
1.4276 
1.4284 
1.4292 
1.4300 
1.4308 
1.4316 
1.4324 
1.4331 
1.4339 
1.4347 
1.4354 
1.4362 
1.4370 
1.4377 
1.4385 
1.4392 
1.4400 
1.4408 
1.4415 
1.4423 
1.4430 
1.4438 
1.4445 
1.4452 
1.4460 
1.4467 
1.4474 


Differ- 


>) 
) 
=| 
o 


IATIONNMNWONMAMOMHNMWNWMANWMWMMANMIMMDDAWDDAAHADHWDWHMAOWOMHM: 


























Butyro-R. | Index of 5 & || Butyro-R.}| Index of 5 . 
Reading. | Refraction. ag Reading. | Refraction. Ag 
A 1.4481 Al OS recwenats 1.4710 6 
Bae ah, 1.4488 fits GO te. 1.4717 7 
pete ost. 1.4495 Pal ase Uee fe? 3 1.4723 6 
She Peete 1.4502 AMT bea a toes 1.4729 6 
Binoa o. 1.4510 eel sure ata or: 1.4736 7 
OO es oct 1.4517 HAT Cale te ose 1.4742 6 
S08. 1.4524 TREADS he 1.4748 6 
2 BS ae 1.4531 COLNE tir ss ee aa 1.4754 6 
VS eer eters 5 1.4538 Carlene. Ob ae. 1.4760 6 
BS ae ie ay ae 1.4545 é tds at os 1.4766 6 
WA ah oi ake 1.4552 TNR Shed OE 1.4772 6 
AS Sea. ae 1.4559 Oe Oe Oars, <1 1.4778 6 
AG 7% \cietans 1.4566 THO SOie a2 1.4783 5 
Ws ae Marae 1.4573 PAP OLE aster. 1.4789 6 
ASS Tic tals sts 1.4580 fIEOA re oe 1.4795 6 
AO Tih. oan 1.4587 OUI Bost ss 4 1.4801 6 
nT ae eee 1.4593 Ga ae a, 1.4807 6 
3) Bee Be 1.4600 (PU refs yar peer 1.4812 5 
Ly pee OL 1.4607 BOO tty 1.4818 6 
tere LS 1.4613 OUHeteS deni oes 1.4824 6 
ays ae ae 1.4620 fOlilerets Gane 1.4829 5 
Bb este 1: 4626 Gre sO. 45. 1.4835 6 
DOE, & vale 1.4633 Ci alcatel & 1.4840 5 
SLE ee 1.4640 TOL, Ae om 1. 4846 6 
Lhe (oo ee 1.4646 OF 2 hak 1.4851 5 
HOR te 1.4653 Cid Sb este 1.4857 6 
HOS 7s 1.4659 63)|/, O4r so. 1.4862 5 
OL Ri. Fe 1.4666 THAD Sars 1.4868 6 
G2 tons 1.4672 Ot oOG7 de... 1.4873 5 
G3 usta 1.4679 THO eae 1.4879 6 
CAT: 1.4685 6 9Step. Ms: 1.4884 5 
Ghar. 2s 1.4691 Gre OOS 14 1.4890 6 
GOH kts 1.4698 te LOGE se 255 1.4895 5 
Of: 1.4704 LUMI b eS, re Ge tomreed ra PRR Ay ea Sena 
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XXIT.— REDUCTION OF GAS. VOLUMES TO 0° 
AND 760 MM. 


1 


Volume at 0° and 7B0 mm. = ef 
760 (1 + .00367 f) 


ana (P—p). 


v = observed volume of gas 
t = observed temperature of gas in degrees Centigrade 
P= observed barometric pressure, corrected, in millimeters 
p = tension of aqueous vapor in millimeters 
The logarithm of the volume at 0° and 76 mm. is obtained by adding the 


logs of v and SE ae and (P—p). 
760 (1 + .00367 1) 



























































Logarithm of § 3 e Logarithm of 8 8 5 Logarithm of g 3 
EC: I aa. || °C. I gag | °C. I ae8 

760(1+.00367t)) 2 o> 760(1-+.00367t)| ag” | 760(1+.00367t)| & oS 
Vaca mm. WAGES Lite a] Pens mm. 
0. 3.11919 4.60 || 5.8}. 3.11004 6.90 |11.6 3.10108 |10.21 
0.2) “B11887 4.65 || 6.0 3.10973 7.00 {11.8 3.10178 |10.34 
0.4, 3.11855 4.71 §.2| 128210942 7.09 |12.0 3.10047... |10)48 
0.6) 3.11824 AL73 UNG 4140 8e109T1 CREO de oe 3 OOLT 2) hLoe 
0.8) (B11792 4.85 || 6.6]. 3.10880 7.29 |12.4 3.09986° |10.76 
POS Bet 1760 4.92 || 6.8} 3.10848 7.39 |12.6 3.09956 |10.90 
12 2 OULIv ZS 4.99 || 7.0 3.10818 7.49 |12.8 3.09925 |11.04 
1.4, 3.11696 5006 N27. 2S 1O786 7:60 |13.0 3.09895 11.19 
1.6} 3.11665 SL E4O 7 4a orl 7 bs PAO AES 22 3.09864 |11.33 
1.8) 0:3./11633 SPE 7.61/07 310724 T*8L. 113.4 3.09834 |11.48 
2.0) NSA1601 5.29 || 7.8] 3.10693 LOL he oy 3.09804 /|11.63 
2.2) \18411570 5.36 |} 8.0 3.10662 8.02 |13.8 2.09773... 11078 
2.4, 3.11538 5.44 || 8.2] 3.10631 8.13 |14.0 3.09743. |11.94. 
26) MIS 1507 5.52 || 8.4] 3.10600 8.24 |14.2 3.09713 |12.09 
2.8} °-53211475 5.60 || 8.6] 3.10570 8:36 |14.4 3.09682. |12825) ¢ 
3.0) ( 3311443 5468 1/78. 81) 3.10588 8.47 |14.6 3.09652 |12.41 
BD. 2a At? RTO 9.0 3.10508 8.58 |14.8 3.09622. 112257 
3.4) 13211380 5.84 || 9.2] 3.10477 8.70 |15.0 3.09592 |12.73 
3.6) 3.11349 5.92 11.9.4] 3.10446 8 3827 A522 3.09561 12.89 
3.8) bear ll3i7 6.00 || 9.6] 3.10415 8.94 |15.4 3.09531 13.06 
4.0} 3.11286 6.09 || 9.8) 3.10384 9.06 |15.6 3.09501 Las2s 
42) U3 i1¥255 6.17 1|10.0| 3.10354 9.18 |15.8 3.09471 13.39 
A 41098511223. BU260 120 2160310323 9.30 |16.0 3.09441 bles oY 4 
4.6} 3.11192 6135/1100 41943). 10292 9.43 |16.2 3.09411 13.74 
4.8) 3.11160 6.44 110.6] 3.10262 9.55 |16.4 3.09381 13.91 
5.0) $3 111129 6453) 1110'.8 ane L023 1 9.68 |16.6 3.09351 |14.09 
62) iS 11.1098 Hi62 41.0 3.10200 9.81 |16.8 3.09321 . 114727 
5.41 3.11067 GFL NAL 21310170 9.94 |17.0 3.09291 14.45 
5.6 6.81 |/11.4 3.10139 . 110007. 117.2 3.09261 {14.63 . 

















REDUCTION OF GAS 





no 
. . . . . * . . . . . oS 
COAPNOORRNOCWHORANODRAENODOLNOBDOR 


Logarithm of § 3 K Logarithm of S 5 K Logarithm of 
pe ay |S 8 nn sacra ort = a ld Orn Ss ME er 
760(1-+.00367t)| © &F 760(1-+-.00367t)) 4 o> 760(1-+.00367t) 
mm. ie ere bein Shh i), 
3.09231 |14.82)||23.4| 3.08341 /|21.39)|29.4| 3.07469 
3.09201 |15.00|/23.6} 3.08312 |21.65)/29.6| 3.07440 
Beebe er lostD 2548! —-o.08282. | 21.911} 29:8). 3.07411 
8.09141 |15.38)/24.0) . 3.08253 |22.18]|30.0) 3.07383 
209111 >/15.58||24.2), 3.08224 | 22.45),30.2).. 3.07354 
avoOSLe bli.s7 Gii24.4| ~ 8.08194. |22.'72)|30:4).. 3.07325 
3.09051 /|15.97||24.6) 3.08165 |22.99|/30.6} 3.07297 
Peele Lov. 2428! 3.08196... \23.271/30 18) ©. 3.07268 
3.08992. |16.37)||25.0| 3.08107 |23.55//31.0} 3.07239 
3.08962 /16.571/25.2) 3.08078 © |23:83)| 31.2! ~ 3.07211 
3.08932 /16.78|/25.4| 3.08048 |24.11]/31.4| - 3.07182 
3.08902 |16.98|/25.6| 3.08019 |24.40//31.6}) 3.07154 
3.08873 |17.19]/25.8| 3.07990 |24.69//31.8) 3.07125 
2.0se4a |17.41)/26.0) - 3.07961 |24.99]\32.0! 3.07097 
o-0ssts | 17.62)(26: 2)... 3.07932 25 .28)| 32.2 3.07068 
B-O8isa /17.841/26-4) . 3.079038. |} 25/581/32).4) = 3.07039 
3.08754 |18.06//26.6| 3.07874 |25.89]//32.6) 3.07011 
3.08724 |18.28//26.8) 3.07844 }|26.19)/32.8) 3.06983 
3.08695) 18.50//27.0}- 3.07816 |26.50|/33.0| 3.06954 
Segoo. 11s.7ol\2rnc. 3-07787, |26.82/'33.2).. 3306926 
3.08635 |18.96//27.4| 3.07758 |27.13]/33.4| 3.06897 
3.08606 |19.19|/27.6| 3.07729 |27.45||33.6) 3.06869 
3.08576 |19.42||27.8) 3.07700 |27.78/133.8} 3.06841 
3.08547 |19.66||/28.0) 3.07671 |28.10}/34.0| 3.06812 
3.08517 |19.90|/28.2} 3.07642 |28.43/|34.2) 3.06784 
3.08488 |20.14||28.4| 3.07613 |28.77||34.4| 3.06756 
3.08458 |20.39]/28.6} 3.07584 |29.10//34.6| 3.06727 
3.08429 |20.63//28.8} 3.07555 |29.44]/34.8) 3.06699 
3.08400 |20.881/29.0} 3.07527 |29.78]|35.0! 3.06671 
3.08370 |21.14//29.2) 3.07498 /|30.13 
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XXIII. — CORRECTIONS OF BAROMETER READ- 
INGS FOR TEMPERATURE 


Barom- 
eter 
Reading, 
mm. 





700.. 
705... 
“108: 
obs 
720.. 





Sis) aie) =) See =) (=, 


SS) Qa. = 


SSS Se) 


oO 


GLAss ScALE (BUNSEN) MM. TO BE DEDUCTED 


.120 
pat 
pa 
.122 
.123 


.124 
.125 
.126 
a WA | 
.127 


.128 
.129 
. 130 
.131 
.132 


.133 
.133 
.134 
.135 
136 


pei 








9° 


0.240 
0.241 
0.243 
0.245 
0.246 


Ses es 


0.248/0. 
0.250) 0. 
0.252)0. 
0 
0 





. 253) 0. 
.255)0. 


Se) (Sn) 


. 265 
. 267 
. 269 
. 270 
202 


eS Qean2) =>) 
Sonar 





0.274/0. 


.257/0. 
. 2508/0. 
.260/0. 
. 262/0. 
.264/0. 


3° 


. 359 
. 362 
. 364 
. 367 
.370 


372 
375 
377 
380 
382 


385 
388 
390 
393 
395 


.398 
. 400 
.403 
. 406 
.407 











411 


4° 


.479 
.483 
.486 
.489 
.493 


SSS) aye 


0.496 
. 900 
. 503 
. 506 
.510 


eS = 


0.513 


0.520 
0.524 
0.527 


. 530 
. 534 
.537 
. 541 
. 644 


LQ]q_a ——) 


0.548 








SS 


S222) = 


Sa Kaa =, 


Syeysie) i=) 


. 620 


. 637 


642 


. 646 
. 650 
. 654 
. 659 


. 663 
. 667 
. 672 
. 676 
. 680 


. 684 





) Ken ey feo) 


Saar eon 


See s= (=) 


744 


. 765 


.770 
.775 
. 780 
.785 
kU 


7a0 
.801 
. 806 
.811 
.816 


. 821 


. 868 


. 892 


. 898 
. 904 


910 


.916 


922 


. 928 
. 934 
. 940 
. 946 
.952 


.958 


aa 


— at 


.061/1. 


088} 1. 


.095)1. 





. 240 


.275 


. 283 
. 292 
. 300 
. 309 
317 


.326 
.335 
. 343 
. 352 
. 360 


. 396 
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XXIV.— COEFFICIENT OF EXPANSION OF GASES* 











Constant Volume. 


Gas. 
Temp. 
SC: 





0-100 
0-100 
0-100 
0-100 
0-100 
0-100 
0-100 
0-100 
0-100 
20-98 
0-100 
0-100 
0-64 
64—100 
64-100 
Carbon monoxide! 0-100 


BPOOW SAAS). $5 
Carbon dioxide. . 


Nitric oxide. .... 


Sulphur dioxide .| 0-100 
0-100 


Water vapor.... 








Pressure, Coef. of 
mim. Expansion. 
5.8 0037666 
C52 .00386660 
756-833  |.0036700 
1001 0036744 
2000 .0036903 
20000 .00388866 
100000 0041001 
517 .003668 
18.1 .0036753 
760 .0037060 
1743-2388) .0037523 
7927 0042519 
19661 005728 
35-407F |.003956 
94—1197|.007018 
760 0036667 
523-681 |.0036627 
.0O77 |.003328 
4.7 .003656 
520-694 |.0036626 
1100 .0036627 
0.6 .003021 
573 .003290 
760 . 0036682 
1002 .0036752 
0.07 |.004161 
2y:'D .003984 
354 .00367 
760 .0036743 
.0036757 
pi 0037067 
760 .0038453 


765-1060|.0038591 





Temp. 
CCt 





0-100 








0-100 
0-100 


0-40 
0-40 
0-40 
0-100 
0-64 
0-64 
64-100 
0-100 


0-100 
0-100 
0-100 
0-100 
0-100 
0-100 
0-100 
0-100 
0-100 
0-100 
0-100 
0—100 
0-100 


0-100 


0-100 
0-100 





0-119 
0-200 





er) 





Pressure, 


mmm, 


760 
1001 


2620.. 


518-760 
998 
1377 
2520 
12988 
18856 
46. 5* 
760 


760 
200* 
400* 
1000* 
1002 
200* 
600* 
1000* 
100* 
200* 
400* 
600* 
1000* 


760 


760 
980 
760 
760 


Constant Pressure. 


Coef. of’ 


Expansion. 


.0036706 
.0036728 
.0036964 
.003681 


.0037099 
.0037536 
.0037906 
.0038455 
.005136 
.006204 
.004946 
.0036688 


.0036613 
.00332 
.00295 
.00218 
.0036732 
.00434 
.00282 
.00218 
.00486 
.00534 
.00459 
.00357 
.00241 


.0037195 


.0039028 
.0039804 
.004187 
.003938 


* The data of this Table are quoted from Sandolt-Bérnstein, Phys. Chem. 


Tabellen, 1905, p. 215. 
ft Atmospheres. 
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SOLUBILITY OF GASES IN WATER 


TABLE XX V.—SOLUBILITY OF GASES IN WATER* 

















Oxygen, W. 
Ts 
a. q. 
0 .04890 | .006948 
1 .04759 | .006758 
2 .04633 | .006576 
3-| .04512 | .006401 
4 .04397 | .006234 
5 .04286 | .006074 
6 .04181 | .005920 
7 .04080 | .005775 
8 .03983 | .005633 
9 .03891 | .005499 
10 .03802 | .0053870 
11 .03718 | ..005248 
12 .03637 | .005129 
13 .03560 | .005011 
14 .03486 | .004908 
15 .03415 | .004804 
16 .03347 | .004703 
17 .03283 | .004609 
18 .03220 | .004515 
19 .03161 | .004428 
20 .03102 | .004839 
21 .03044 | .004253 
22 .02988 | .004169 
23 .02934 | .004088 
24 .02881 | .004009 
25 .02831 | .003932 
26 .02783 | .003859 
27 .02736 | .003787 
28 .02691 | .003717 
29 .02649 | .003653 
30 .02608 | .003588 
39 .02440 | .003315 
40 .02306 | .003081 
45 .02187 | .002860 
50 .02090 | .002657 
60 .01946 | .002274 
70 .018383 | .001857 
80 .01761 | .001881 
90 .01723 | .000787 
100 | .01700 | .000000 


the liquid at the temperature indicated, if the partial pressure of the gas = 760 mm. 








Hydrogen, W. 


ae 


.02148 

.02126 
.02105 
02084 
.02064 
02044 
.02025 
.02007 
.01989 
.01972 
.01955 
.01940 
.01925 
.O1911 
.01897 
.01883 
.01869 
.01856 
.01844 
.01831 
.01819 
.01805 
.01792 
.01779 
.01766 
.01754 
.01742 
.01731 
.01720 
.01709 
.01699 
.01666 
.01644 
.01624 
.01608 
.01600 
.01600 
.01600 
.01600 
.01600 





q. 


.0001922 
.0001902 
.0001882 
.0001862 
.0001843 
.0001824 
.0001806 
.0001789 
.0001772 
.0001756 
.0001739 
.0001725 
.0001710 
.0001696 
.0001682 
.0001669 
.0001654 
.0001641 
.0001630 
.0001616 
.0001604 
.0001590 
.0001575 
.0001561 
.0001548 
.0001534 
.0001522 
.0001509 
.0001497 
.0001485 
.0001470 
.0001426 
.0001385 
.0001338 
.0001288 
.0001178 
.0001021 
.0000790 
.0000461 
.0000000 





Nitrogen, B. & B. 


a. 


.02388 


.02337 
02288 
.02241 
.02196 
.02153 
.02111 
.02070 
.02031 
.01993 
.01956 
.01920 
.01885 
.01851 
.01818 
.01786 
.01755 
.01725 
.01698 
.01667 
.01639 
.O1611 
.01584 
.01557 
.01530 
.01504 
.01478 
.01453 
.01428 
.01404 
.01380 
.01271 
.01182 
O11 
.01061 
01000 


a 6 8 Ow Ok Ot ee 6 o. eLe berm la 


a OO 6 Bele kent a a ye) ele deren Oto 


ve GO bl ee SRS tap ee) wo (site) te cate 


.01000 








* From Technical Chemists’ Handbook, Lunge. 
Column a gives the volume of gas (reduced to 0° and 760 mm.) dissolved by one volume of 





Hg. 





Chlorine, W. 
q. a. q. 
OO2077 = | eee ee 
OO291 25) ee ae 
QO02843 «|< coer soe 
002790 "| sean Ade. eae 
O02 732 Sieaepe yt coe 
002677. 4 .aeet, teens 
002624) |e aae goe 
002570 °c 
002520 |e. Aee eee wears 
002472 || cea ae ae 
002424 | 3.095) .9969 
002378 | 2.996) .9652 
002333 | 2.900) .9344 
002289 | 2.808) .9048 
002246 | 2.720) .8766 
002205 | 2.635} .8493 
002164 | 2.553} .8230 
002125 | 2.474| .7977 
002089 | 2.399| .7736 
002049 | 2.328] .7508 
002012 | 2.260) .7291 
001975 | 2.200) .7098 
001940 | 2.143} .6916 
001903 | 2.087| .6737 
001868 | 2.035) .6570 
001832 | 1.985) .6411 
001798 | 1.937) .6257 
001764 | 1-891} .6110 
001731 | 1.848] .5973 
001699 | 1.808) .5845 
001666 | 1.769) .5722 
001516 | 1.575) .5103 
001386 | 1.414} .4589 
001275 | 1.300] .4227 
001184 | 1.204] .3927 
001026 | 1.006) .3294 
0.848} .2792 
0.672] .2226 
0.380} .1268 © 
.000000 | 0.000} .0000 - 


Column g gives the weight of the substance in grams, dissolved by 100 gr. of the pure solvent, if 
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Carbon Monoxide, W. ashen Coe Hydrogen Sulphide, F.| Ammonia, R. 








TS. |__| | 
a q a q. a q a q 

0 | 0.03537 | 0.004397; 1.713 | 0.3347 | 4.686 | 0.710 {1298.9 | 98.7 
1 | 0.03455 | 0.004293) 1.646 | 0.3214 | 4.555 | 0.689 1220.2 | 92.7 
2 | 0.03375 | 0.004192) 1.584 0.3091 4.428 0.670 sih154: 771 87,7 
3 | 0.03297 | 0.004092] 1.527 | 0.2979 | 4.303 | 0.651 {1100.9 | 83.6 
4 | 0.03222 | 0.008997} 1.473 | 0.2872 | 4.182 | 0.632 |1053.0 | 79.9 
5 | 0.03149 | 0.003904} 1.424 | 0.2774 | 4.063 | 0.615 |1019.5 | 77.3 
6 | 0.03078 | 0.003814) 1.377 | 0.2681 | 3.948 | 0.596 | 997.2 | 75.6 
7 | 0.03009 | 0.003726) 1.331 | 0.2590 | 3.8386 | 0.579 | 974.9 | 73.9 
8 | 0.02942 | 0.003641} 1.282 | 0.2494 | 3.728 | 0.562 | 954.5 | 72.3 
9 | 0.02878 | 0.003560; 1.237 | 0.2404 | 3.622 | 0.546 | 933.0 | 70.6 
10 | 0.02816 | 0.003481} 1.194 0.2319 3.520 0.530 910.4 | 68.9 
11 | 0.02757 | 0.003416) 1.154 0.2240 3.421 0.515 888.0 | 67.2 
12 | 0.02701 | 0.003333) 1.117 | 0.2166 | 3.325 | 0.500 | 865.6 | 65.5 
13 | 0.02646 | 0.003260} 1.083 0.2099 3.232 0.485 843.2 | 63.7 
14 | 0.02593 | 0.003188) 1.050 | 0.2033 | 3.142 | 0.471 | 822.1 | 62.1 
15 | 0.02543 | 0.003130) 1.019 | 0.1971 | 3.056 | 0.458 | 802.4 | 60.6 
16 | 0.02494 | 0.003065} 0.985 | 0.1904 | 2.973 | 0.445 | 783.2 | 59.1 
17 | 0.02448 | 0.003007) 0.956 | 0.1845 | 2.893 | 0.483 | 764.1 | 57.6 
18 | 0.02402 | 0.002943) 0.928 | 0.1789 | 2.816 | 0.421 | 744.3 | 56.1 
19 | 0.02360 | 0.002893) 0.902 | 0.1736 | 2.742 | 0.409 | 725.8 | 54.7 
20 | 0.02319 | 0.002839) 0.878 | 0.1689 | 2.672 | 0.898 | 710.6 | 53.5 
2bep0002281 | 01002789) 0.854.| 0.1641 |. ..2. ay pe. 690.2 | 51.9 
22002244 | 0002739! 0:829°); 0.15911)... oo ee 674.3 | 50.6 
237° 002208; 0:002691) 0.804 | 0.1541 |..... eee. 661.0 | 49.6 
24 | 0.02174 | 0.002647) 0.781 | 0.1494 |......0..)...00..; 647.8 |-48.6 
25 |'0.02142 | 0:002603| 0.759 | 0.1450 |.... 0.6) fan... 634.6 | 47.6 
2ameoe02010 | 06002560) 02788) O1407eh). et te see ee 621.3 | 46.5 
Zin 02080 | 00002519) 0/718 | 021367. |... eek eee ok 608.1 | 45.5 
Cea ee0Z001 | 02002479) 0.699) 1) * 0; 138285)... Po tet 594.8 | 44.4 
2omee02024 +) 09002442) 0.682.|. 0:1293 |... . tek oe oe. 
30 | 0.01998 | 0.002405} 0.665 | 0.1259 |.........).... re Ree AN OE oe 
emmen Lee 7 OC O02251) 0.592.) 051106 |... seat he. Lele ee ll ee 
eee as 01 02002076} 025305) 0.09746 t3.. be Pee de. Oe de cas 
See 1090) | OF002984| 0.479.) 0.0862). ..2. Tb eee la. tha. aie. el as 
Geemeueioin 1 Op000797) 0.4860); 0.076216. 22.298 oe ee he 
Somes: | OF001521) 0.35907 O.0547 Hi... eee veal ieee oh [ea cae 
METAR IS LANDA DO) os coz palate oles Gait ae Shag gig 2 fe aoe Fale [eect ba tae’ e 
NTE MEIEUNU Lb 7, ye siete et eee e Be ep slobcds ae s]ve te seulb ates 
OU) (Rg ne Se rs nr RE FP BY 
IER RIERA POM 2.800) Big ho Shoe eng | esacehe pe gs bececoed vletyrefcceretacbyed yee Rie 











the partial pressure of the gas + the vapor pressure of the liquid at the temperature indicated 


=760 mm. Hg. 


The letters following the name of the gas indicate the observer, viz., W.= Winkler; B. & B.= 
Bohr & Bock; F.=Fauser; R.= Raoult; 8.=Schénfeld; R.-D.=Roscoe-Dittmar; B.= Bunsen. 
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SOLUBILITY OF GASES IN WATER 








OOntinonarwndrH © 


Sulphur dioxide, 
Ss. 

a q. 
79.789 22.83 
(7.210 22.09 
74.691 21.37 
12.230 20.67 
69.828 19.98 
67 .485 19.31 
65 .200 18.66 
62.973 18.02 
60.805 17.40 
58.697 16.80 
56.647 16.21 
54.655 15.64 
52.723 15.09 
50.849 14.56 
49 .033 14.04 
47.276 13.54 
45.578 13.05 
43.939 12.59 
43.360 12.14 
40.838 Lt. 70 
39.374 11.29 
37.970 10.89 
36.617 10.50 
35.302 10.138 
34.026 9.76 
32.786 9.41 
31.584 9.07 
30.422 | 8.43 
29.314 8.42 
28.210 8.10 
27.161 7.81 
22.489 6.47 
18.766 5.41 


O10 ey © 1 8) ere) be ele I oe @ eb) 6 6 6 7s 


ip O06, 8) 64-e: a *e), 6. 0)'6 8!) @) 6, ole, e @ e636 





pet ae eae: 
a. a. 
506.7 82.5 
499.8 | 81.4— 
493.7 | 80.4— 
486.9 | 79.3 
480.8 | 78.3 
argo Sh 77.3% 
© 4677 0 7609) 
461.5 | 75.2 
455.2 | 74.2 
SAasigal 7381 — 
aes 
435.0 | 71.0 
428781 7020 
“493.0 | 60.1 
d17Moe O Gseis 
4.5 | 67.3 
BB7LFLGN, 680Bh 
361.6 59.6 
338.7 56.1 


o C.8 5 CS 0 6 6.6 @ 16 1 eee ee 6 0 6 6) s"e "a ‘eens ane S |"er6) "ee 6 6 dere 


ore o's sre. 0 0) 6 SE We hie ee el t:6 666 fe oe eG eye a 6 6 ere" eo 6 6 6 6 8 


je 8 ee ene oles Sere hea 6, ef ee 6c [ere « ‘ere eng ld. 4) ete a) Bena wate 


cee eee ee eee ete eee eee ee fese eee eee elo ere eeeeeve 


Methane, W. 

a. q- 
0.05563 0.003959 
0.05401 0.003842 
0.05244 0.003729 
0.05093 0.003620 
0.04946 0.003514 
0.04805 0.003411 
0.04669 0.003312 
0.04539 0.003218 
0.04413 0.003127 
0.04292 0.003039 
0.04177 0.002956 
0.04072 0.002880 
0.03970 0.002805 
0.03872 0.002733 
0.03779 0.002666 
0.038690 0.002600 
0.03606 0.002538 
0.03525 0.002479 
0.03446 0.002422 
0.03376 0.002369 
0.03308 0.002319 
0.038243 0.002270 
0.03180 0.002223 
0.03119 0.002178 
0.03061 0.002134 
0.03006 0.002092 
0.02952 0.002051 
0.02901 0.002012 
0.02852 0.001974 
0.02806 0.001939 
0.02762 0.001905 
0.02546 0.001732 
0.02369 0.001586 
0.02134 0.001359 
0.01954 0.001145 
0.01825 0.000926 
0.01770 0.000695 
0.01735 0.000398 
0.01700 0.000000 





CHEMICAL ANNUAL 





(3d 








Nitrous Ox- 

Ethylene, W. Acetylene, W. Air, W. ide, in 
T. Alcohol, B. 

a. q. a q. a q. a 

0 0.226 0.0281 iets 0.20 GEUZSS Lr hee eee 4.1780 

1 0.219 0.0272 1.68 0.19 OF 02508" 1a. 2 oe oe. 4.1088 

2 0.211 0) .0262 1.63 0.19 e027 a8 4.) hae 4.0409 

3 0.204 0.0254 1.58 0.18 OLO26 (Ook. set a 3.9741 

4 0.197 0.0245 1253 0.18 Ox O2606 8 ae ee ite 3.9085 

5 0.191 0.0237 1.49 0.17 O-O2543 Feb Ue: 3.8442 

6 0.184 0.0228 1.45 0.17 OLO2Z482ie ars eat 3.7811 

7 0.178 0.0221 1.41 0.16 (3,02424 hoe eson: 3.7192 

8 0.173 0.0214 1.37 0.16 OPO2S09 oi eater 3.6585 

9 0.167 0.0207 1.34 0.15 VAISS ate ote One 3.5990 

10 0.162 0.0200 1.31 0.15 ORO2Z54- 502) 4e hs tee 3.5408 

11 0.157 0).0194 1827 0.15 02217 ASA is! 3.4838 

12 0.152 0.0188 1.24 0.14 On L Blais SP aes: 3.4279 

13 0.148 0.0183 1221 0.14 Os0ZIZTh ip hi ad 3.3734 

14 0.148 0.0176 1.18 0.14 O,02085 faethe: 3.3200 

15 0.139 0.0171 UB bs 0:13 O04 ol ne ere 3.2678 

16 0.1386 0.0167 17138 0.13 OAC2000 e993. ce tee 3.2169 

17 0.132 0.0162 1.10 0.13 LOT Oa ene tree 3.1672 

18 0.129 0.0158 1.08 0.12 OVOLOBH Ns ot Ue 3.1187 

19 0.125 OOidor tsi aeU0 0712 OLOLOUR a> Vara 3.0714 

20 0.122 0.0150 1.03 0.12 OL OLSG9 ane tek Aas: 3.0253 

21 0.119 0.0146 iO] 0.12 OsO1 SBS 5 ey 2.9805 

22 0.116 0.0142 0.99 ett OFDISOS doo, cee 2.9368 

23 0.114 0.0139 0.97 Oo EL RULE PRC, Soe 2.8944 

24 0.111 0.0135 0.95 Ors ORO L751" ten see 2.8532 
25. 0.108 0.0131 0.93 0.11 OMT ZA? (UN Ae ae cea 
26 0.106 0.0129 0.91 0.10 OO LOGOS: 1.) Sens Oa’ ie. Armen 
27 0.104 0.0126 0.89 0.10 GOLGI A Lone So eee 
28 0.102 0.0123 0.87 0.10 O20L G50 ete awe i. balsas 
29 0.100 0.0121 0.85 0.10 OsO162 0 le See iat ke 
30 0.098 0.0118 0.84 0.09 OS O1GO0G bisa eenacean nl oe a oe 
8, 4a as eS 52 SR Pa Sates ae OO OLS0A ane Fates hehehe rege 
a Se SS) (ny |e ee OE OLA Lr Tt apse. < tiie seeieeet 
Ue a sa ba cee ew wht pce seg OOS Eh eens ae al enemas 
i Ak co on UAL Ig 1 ot Wg ee a8 
Ss BOSS BRE A et ee (ee OSOLTOG ag eS: SUA ee eae 
EERE TINY fT Lia §.. Gob leldbb . f. OcOLIZGa ord SPA Lee 
EE ee ee aoe ar OOLINS is ies; eet pion 5 oe aah. 


Rien iere a) eae le 6 & =e © be © 6 6)e.6 @ 6 & 1 ¢ 6.0.6 0 0 0 @ he e869 © @ 8 








wielghe. ere att Bel 910 2) A .enene 
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XXVI—DENSITY OF 


WEIGHT IN MILLIGRAMS OF 1 cc. aT 720 TO 


















































mm.| 10° Pls 12° 13° 14° 15° 16? 17/8 

720 (1.13380)1.12881)1.123761.11875)1.11369)1 .10859}1 . 10346|1.09828 
722 |1.13699)1.13199]1.12693)1.12191|1.11684)1.11172/1.10658)1.10139 
724 |1.14018/1.13517/1.13010/1.12506)1.11999/1.11486)1.10971/1.10450 
726 |1.14337/1.13835)1.13326/1.12822)1.12313/1.11799)1.11283/1.10761 
728 |1.14656/1.14153)1.13643)1.138138/1.12628)1.12113)1.11596]1.11073 
730 |1.14975)1.14471)1.13960)1 .18454/1.12942/1.12426)1.11908)1.11384 
732 |1.15294/1.14789]1.14277|1.13769)1. 13257|1 . 12739)1 . 12220]1.11695 
734 |1.15613/1.15107/1.14593)1. 14085)1. 18572/1. 13053/1 . 12533/1. 12006 
736 |1.15932/1.15424)1.14910)1.14401/1.13886/1.13366)1 .12845)1.12317 
738 |1.16251)1.15742)1.15227|1.14716)1.14201/1.13680/1.13158)1.12629 
740 |1.16570)1.16060)1 . 15543)1.15032)1.14515/1 . 13993/1 . 13470/1.12940 
742 |1.16889)1.16378)/1.15860|1.15348)1.14830/1 .14306/1.13782/1.13251 
744 |1.17208/1.16696)1.16177|1.15663)1.15145/1.14620]1. 14095/1. 13562 
746 |1.17527|1.17014/1.16493)1.15979|1. 154591 . 14933]1.14407/1. 138873 
748 |1.17846)1.17332/1.16810]1.16295]1.15774\1.15247|1.14720)1.14185 
750 |1.18165/1.17650)1.17127/1.16611)1.16088/1.15560)1.15032/1. 14496 
752 |1.18484)1.17968]1.17444/1.16926/1.16403)1.15873|1.15344|1.14807 
754 |1.18803}1.18286/1.17760|1.17242)1.16718)1.16187|1.15657/1.15118 
756 |1.19122)1.18603/1.18077)/1.17558/1.17032|1. 16500/1. 15969|1 . 15429 
758 |1.19441)1.18921/1.18394/1.17873)1.17347|1.16814/1.16282)1.15741 
760 |1.19760)1.19239)1.18710|1.18189|1.17661/1.17127/1.16594/1. 16052 
762 |1.20079/1.19557|1.19027/1.18505)1.17976/1.17440|1. 16906)/1. 16363 
764 |1.20398)1 .19875)1.19344/1.18820/1.18291}1.17754/1.17219)1. 16674 
766 |1.20717/1.20193)1.19660)1.19136)1.18605/1.18067/1.17531)1. 16985 
768 |1.21036)1. 20511]1.19977|1.19452/1. 18920/1.18381/1.17844/1.17297 
770 |1.21355)1. 20829)1 . 20294/1.19768/1. 19234/1. 18694/1.18156)1.17608 

| ; 











NITROGEN (DIETRICH) 


770 MM, PRESSURE AND 10° To 25° CENTIGRADE 





~I 
(ep | 





732 
734 
736 
738 
740 





742 
744 
746 
748 
750 


752 
754 
756 
758 
760 


762 
764 
766 
768 
770 





pm peek pk et a a ee ee ee ee ee ee a oe 


eee 


18° 


.09304 
.09614 
.09924 
. 10234 





19° 


20° 


iF 





1.08774 
1.09083 
1.09392 
1.09702 


.10544)1. 
.10854)1. 


.11165}1. 
.11475)1. 
.11785)}1. 
.12095/1. 
.12405}1. 


.12715]1. 
.18025}1. 
.13335|1. 
.13645)1. 
.18955)1. 


.14266)1. 
.14576)1. 
.14886)1. 
.15196)1. 
.15506)1. 


.15816)1. 
.16126)1. 
. 16436)1. 
.16746)1. 
.17056)1. 





i 
a 
1. 
1 
10011}1. 
10320]1. 


10629]1. 
10938)1. 
11248]1. 
11557|1. 
11866)1. 


12175)/1. 
12484/1. 
12794)1. 
13103}1. 
13412/1. 


13721}1. 
14030/1. 
14340|1. 
14649)1. 
14958)1. 


15267|1. 
15576\1. 
15886 
16195 


1 
1 
16504)1 





08246 
08554 
08862 
09170 
09478 
09786 


10094 
10402 
10710 
11018 
11327 


11635 
11943)}1. 
12251/1. 
12559)1. 
12867)}1. 





13175)1. 
13483/1. 
137911. 
13999/1. 
14408)1. 


14716)1. 
15024)1. 


.15332/1. 
.15640}1. 
.15948}1. 


.07708 
.08015 
. 08322 
.08629 


.08936 
.09243)1. 


1 
Te 
1s 
I. 
i 





.09550)}1. 
.09857)|1. 
.10165)1. 
.10472)1. 
P10799)1 3 


.11086)1. 


11393)}1. 
11700]1. 
12007)1. 
12314]1. 


12621)1. 
12928)1. 
13236)1. 
13543]1. 
13850}1. 


14157/1. 
14464/1. 
147711. 
15078)1. 
15385)1. 


22° 


23° 


24° 


25° 





07166/1. 
07472/1. 
O7778)1. 
08084/1. 
08390}1. 
08696)1. 


09002)1. 
09308)/1. 
096141. 
09921)1. 
10227)1. 


10533)1. 
10839}1. 
11145]1. 
11451]1. 
11757)1. 


12063)}1. 
12369/1. 
12675)1. 
12982)1. 
13288)1. 


13594|1. 
13900}1. 
14296/1. 
14512)1. 
14818}1. 


06616 
06921 
07226 
07531 


.06061 
.06365 
.06669 
.06973 


07836 
08141 


08446/1 
08751/1 
09056/1. 
09361/1. 


09666}1. 





09971;1- 
10276/1. 
10581}1. 
108861. 
LL LOLI. 


11496)1. 
11801)1. 
12106/1. 
12411}1. 
12716/1. 


13021)}1. 
13326]1. 
13631/1. 
13936)1. 
14241]1. 


.07277 
.07581 


.07885 
.08189 


08493 
08796 
09100 





09404 
09708 
10012 
10316 
10620 





10924)1. 
11228}1. 
11532}1. 
11835)1. 
12139/1. 


12443)}1. 
12747}1. 
13051)1. 
13355)1. 
13659}1. 


.05499 
.05801 
.06104 
. 06407 
.06710 
.070138 


.07316 
.07619 
.07922 
:08225 
.08528 


.08831 
.09134 
.09437 
.09740 
. 10043 


10346 
10649 
10952 
11255 
11558 


11861 

12164 
12467 
12770 
13073 


SD 
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XXVII.—DENSITY OF CARBON 


Weight in milligrames of 1 c.c. carbon dioxide at 720 to 770 mm. pressure 


ings on glass scale. 








738 
740 


742 
744 
746 
748 
750 


752 
754 
756 
758 
760 


762 
764 
766 
768 
770 











— ee et et 


eee 


ell meni oe ee 


8338}1 . 


.8589)1. 
.8639}1 
.8689)1. 
.8739}1 . 
.8789)1 . 


.8839}1 . 
.8890}1 . 
.8940/1 . 
.8990|1. 
.9040}1 . 





7706/1. 


1756/1. 


7806/1. 
7856) 1. 


.7905)1. 


79551. 
8005)1. 


.8055)1. 
.8105}1. 
.8155/1. 
- 8288/1. 





8204/1. 
8254/1. 


.8304)1. 
.8354]1. 
.8489]1 . 
.8539]1 . 


8404/1. 
$454)1 . 


8504/1. 


.8554)1. 


8603)1 . 
8653}1 . 
87031. 


8753}1. 
8803)1 . 
8853}1 . 
8903/1 . 
$953)}1 . 





7921/1. 
TOTAL. 
8021}1. 
80711. 
8120/1 


8170)1 
8219/1 
8269} 1 
8319)1 
8368} 1 


8418}1 
8468]1. 
85171. 
8567/1. 
86171. 





8667)1. 
8716/1. 
8766]1 . 
8816}1. 
8865/1 . 


7837/1. 
788711 . 
7936)1 . 
7986]1 . 


.8035}1 . 


. 80851. 
. 8134/1. 
.8184/1 . 
.8233)]1 . 
. 8282/1 . 


.8332)1 . 


8382)1 . 
8431]1. 
8481]1. 
8530)1. 


8580}1 . 
8629}1. 
8679]1. 
8728}1 . 
87771. 


7752/1. 
7802)1 . 
7851}1. 
T9OL|L. 
7950\1 . 


79991. 
8048}1. 
8098}1 . 
8147)1. 
$196)1. 


8246/1. 
$295)1 . 
8344)1 . 
8394/1. 
8443)1 . 


8492/1. 
8541}1. 
8591}1. 
8640)1. 
86891. 


7373)}1. 
7422/1 . 
7471/1. 
7520\1. 
7569/1 . 
7618|1. 


7667\1. 
T7171. 
7766)1. 
7815)1. 
78641. 


7913/1. 
1962)1. 
SO11/1L. 
8060)1. 
8109)1. 


8159|1. 
8208)1 . 
8257/1. 
8306]1. 
83551. 


8404/1. 
8453)1. 
8503/1. 
8552/1. 
8601)1. 





Calculated from 1.976 = weight of 1 liter CO, at 0° Cen- 


74571. 
. 7506] 1. 
.75595}1 . 
. 7605)}1 . 
. 7654/1. 
.7703}1 . 


7288|1.7203|1.7117|1. 7031 
7337|1.7252|1.7166|1. 7079 
7386|1 .7301)1.7215)1.7128 
7435|1.7349)1.7263)1.7176 
7484|1. 7398)1.7312|1.7225 
7533|1.7447|1. 7360) 1.7273 


7582) 1.7496|1.7409)1.7321 
7631)1.7545)1.7458)1.7370 
7680|1. 7593)1. 7506)1. 7418 
7729|1 . 7642)1.7555)1 . 7467 
7778)1. 7691)1.7603|1.7515 


7827/1. 7740)1. 7652/1. 7564 
7875|1.7788)1.7700}1 . 7612 
7924'1 .7837|1.7749|1 .7661 
7973)1 .7886|1 .7798}1 .7709 
8022|1 . 7934/1 .7846)1 .7757 


8072/1 .7984]1 .7895/1 . 7806 
8120/}1 .8032|1 .7944|1 .7854 
8169)1 .8081}1 .7992|1 . 7902 
8218}1.8130/1 .8041)1.7951) 
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8365|1 .8276/1 .8187|1 .8096 
8414|1 .8325/1 .8235}1 .8144 
8463/1 .8374/1 .8284/1 .8193 
8512|1 .8422/1 .8332|1 .8241 
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254 483 | 500 
255 654 | 671 
256 824 | 841 
257 993 |*010 
258 | 41 162 | 179 
259 330 | 347 
260 497 | 514 
261 664 | 681 
262 830 | 847 
263 996 |*012 
264 | 42 160 | 177 
265 325 | 341 
266 | 488 | 504 
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275 | - 933 | 949 
276 | 44 091 | 107 
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N 0 1 2 3 4 5 6 f 8 9 
300 | 47 712 | 727 | 741 | 756 | 770 | 784 | 799 | 813 | 828 | 842 
301 857 | 871 | 885 | 900 | 914 | 929 | 943 | 958 | 972 | 986 
302 | 48 001 | 015 | 029 | 044 | 058 | 073 | 087 | 101 | 116 | 130 
303 144 | 159 | 173 | 187 | 202 | 216 | 230 | 244 | 259 | 273 
304 287 | 302 | 316 | 330 | 344 | 359 | 373 | 387 | 401 | 416 
305 430 | 444 | 458 | 473 | 487 | 501 | 515 | 530 | 544 | 558 
306 572 | 586 | 601 | 615 | 629 | 643 | 657 | 671 | 686 | 700 
307 714 | 728 | 742 | 756 | 770 | 785 | 799 | 813 | 827 | 841 
308 855 | 869 | 883 | 897 | 911 | 926 | 940 | 954 | 968 | 982 
309 996 |*010 |*024 |*038 /*052 |*066 ,*080 |*094 ,*108 |*122 
310 | 49 136 | 150 | 164 | 178 | 192 | 206 | 220 | 234 | 248 | 262 
311 276 | 290 | 304 | 318 | 332 | 346 | 360 | 374 | 388 | 402 
312 415 | 429 | 443 | 457 | 471 | 485 | 499 | 513 | 527 | 541 
313 554 | 568 | 582 | 596 | 610 | 624 | 638 | 651 | 665 | 679 
314 693 | 707 | 721 | 734 | 748 | 762 | 776 | 790 | 803 | 817 
315 831 | 845 | 859 | 872 | 886 | 900 | 914 | 927 | 941 | 955 
316 969 | 982 | 996 |*010 |*024 |*037 |*051 |*065 |*079 |*092 
317 | 50 106 | 120 | 1383 | 147 | 161 | 174 | 188 | 202 | 215 | 229 
318 243 | 256 | 270 | 284 | 297 | 311 | 325 | 338 | 352 | 365 
319 379 | 393 | 406 | 420 | 433 | 447 | 461 | 474 | 488 | 501 
320 515 | 529 | 542 | 556 | 569 | 583 | 596 | 610 | 623 | 637 
321 651 | 664 | 678 | 691 | 705 | 718 | 7382 | 745 | 759 | 772 
322 786 | 799 | 813 | 826 | 840 | 853 | 866 | 880 | 893 | 907 
323 920 | 934 | 947 | 961 | 974 | 987 |*001 |*014 |*028 |*041 
324 | 51 055 | 068 | 081 | 095 | 108 | 121 | 1385 | 148 | 162 | 175 
325 188 | 202 | 215 | 228 | 242 | 255 | 268 | 282 -| 295 | 308 
326 322 | 335 | 348 | 362 | 375 | 388 | 402 | 415 | 428 | 441 
327 455 | 468 | 481 | 495 | 508 | 521 | 534 | 548 | 561 | 574 
328 587 | 601 | 614 | 627 | 640 | 654 | 667 | 680 | 693 | 706 
329 720 | 733 | 746 | 759 | 772 | 786 | 799 | 812 | 825 | 838 
330 851 | 865 | 878 | 891 | 904 | 917 | 930 | 943 | 957 | 970 
331 983 | 996 |*009 |*022 /*035 |*048 |*061 |*075 |*088 |*101 
332 | 52 114 | 127 | 140 | 153 | 166 | 179 | 192 | 205 | 218 | 231 
333 244 | 257 | 270 | 284 | 297 | 310 | 323 | 336 | 349 362 
334 375 | 388 | 401 | 414 | 427 | 440 | 453 | 466 | 479 | 492 
335 504 | 517 | 530 | 543 | 556 | 569 | 582 | 595 | 608. | 621 
336 634 | 647 | 660 | 673 | 686 | 699 | 711 | 724 | 737 | 750 
337 763 | 776 | 789 | 802 | 815 | 827 | 840 | 853 | 866 | 879 
338 892 | 905 | 917 | 930 | 943 | 956 | 969 | 982 | 994 |*007 
339 | 53 020 | 033 | 046 | 058 | O71 | 084 | 097 | 110 | 122 | 135 
340 os 161 | 173 | 186 | 199 212 | 224 237 | 250 263 
341 275 | 288 | 301 | 314 | 326 | 339 | 352 | 364 | 377 | 390 
342 403 | 415 | 428 | 441 | 453 | 466 | 479 | 491 | 504 | 517 
343 529 | 542 | 555 | 567 | 580 | 593 | 605 | 618 | 631 | 643 
344 656 | 668 | 681 | 694 | 706 | 719 | 732 | 744 | 757 | 769 
345 782 | 794 | 807 | 820 | 882 | 845 | 857 | 870 | 882 | 895 
346 908 | 920 | 933 | 945 | 958 | 970 | 983 | 995 |*008 |*020 
$47 | 54 033 | 045 | 058 | 070 | 083 | 095 | 108 | 120 | 133 | 145 
348 158 | 170 | 183 | 195 | 208 | 220 | 233 | 245 | 258 | 270 
349 283 | 295 | 307 | 320 | 332 | 345 | 357 | 370 | 382 | 394 
N. 0 1 2 3 4 5 6 7 8 9 
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867 
984 
101 
217 
334 


449 
565 
680 
795 
910 


*024 
138 
252 
365 
478 


591 








469 
593 
716 
839 
962 


084 
206 
328 
449 
570 


691 
811 
931 
*050 
170 


289 
407 
526 


761 


879 
996 
113 
229 
345 


461 
576 
692 
807 
921 


*035 

















481 
605 
728 
851 
974 


096 
218 
340 
461 
582 


703 
823 
943 
*062 
182 


301 
419 
538 
656 
173 


891 
*008 
124 
241 
357 


473 
588 
703 
818 
933 


*047 








494 
617 
741 
864 
986 


108 
230 
302 
473 
594 


715 
835 
955 
*074 
194 


312 
431 
549 
667 
785 


902 
*019 
136 
252 
368 


484 
600 
715 
830 
944 


*058 








506 
630 
753 
876 
998 


| 121 


242 
364 
485 
606 


727 
847 
967 
*086 
205 


324 
443 
561 
679 
797 


914 
*031 
148 
264 
380 


496 





518 
642 
765 
888 
*011 


133 
255 
376 
497 
618 


739 
859 
979 
*098 
217 


336 
455 
573 
691 
808 


926 
*043 


276 
392 


507 
623 
738 
852 
967 


*081 
195 
309 
422 
535 


647 
760 
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ee ff ef | | | | | | | 


N. 0 
400 | 60 206 
401 314 
402 423 
403 531 
404 638 

- 405 746 
406 853 
407 959 
408 | 61 066 
409 172 
410 278 
411 384 
412 490 
413 595 
414 700 
415 805 
416 909 
417 | 62 014 
418 118 
419 221 
420 325 
421 428 
422 531 
423 634 
424 737 
425 839 
426 |. 941 
427 | 63 043 
428 144 
429 246 
430 347 
431 448 
432 548 
433 649 
434 749 
435 849 
436 949 
437 | 64 048 
438 147 
439 246 
440 345 
441 444 
442 542 
443 640 
444 738 
445 836 
446 933 
447 | 65 031 
448 128 
449 225 

N. 0 








217 
325 
433 
541 
649 


756 
863 
970 
077 
183 


289 
395 
500 
606 
711 


815 
920 
024 
128 
232 


335 
439 
542 
644 
747 


849 
951 
053 
155 
256 


357 
458 
558 
659 
759 


859 
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CHEMICAL ANNUAL 





228 
336 
444 
552 
660 


767 
874 
981 
087 
194 


300 
405 
511 
616 
721 


826 
930 
034 
138 
242 


346 | 








239 
347 
455 
563 
670 


778 
885 
991 
098 
204 


310 
416 
521 
627 
731 


836 








249 
358 
466 
574 
681 


788 
895 
*002 
109 
215 


321 
426 
532 
637 
742 


847 
951 
055 
159 
263 


366 














260 
369 
477 
584 
692 


799 
906 
*013 
119 
225 


331 
437 
542 
648 
752 


857 








271 
379 
487 
595 
703 


810 
917 
*023 
130 
236 


342 
448 
553 
658 
763 


868 











282 
390 
498 
606 
713 


821 
927 
*034 
140 
247 


352 
458 
563 
669 
773 


878 
982 
086 
190 
294 


397 
500 
603 
706 
808 


910 
*012 
114 
317 


417 





724 


831 
938 
*045 
151 
257 


363 
469 
574 
679 
784 


888 
993 


315 


418 


CHOIM HPWH 
CONRAN PR WHEE 


P. Pe 
11 

1 1 
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6 vf 
42) 28 
8 9 
By) 20 
10 

1 1 
2) 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8. 8 
9' 9 


LOGARITHMS OF NUMBERS 
































N 0 1 2 3 4 5 6 7 8 9 
450 | 65 321 | 331 | 341 | 350 | 360 | 369 | 379 | 389 | 398 | 408 
451 418 | 427 | 437 | 447 | 456 | 466 | 475 | 485 | 495 | 504 
452 514 | 523 | 5383 | 543 | 552 | 562 | 571 | 581 | 591 | 600 
453 610 | 619 | 629° | 639 | 648 | 658 | 667 | 677 | 686 | 696 
454 706 | 715.} 725 | 734 | 744 | 753 | 763. | 772 | 782 | 792 
455 801 | 811 | 820 | 830 | 839 | 849 | 858 | 868 | 877 | 887 
456 896 | 906 | 916 | 925 | 935 | 944 | 954 | 963 | 973 | 982 
457 992 |*001 ;*011 |*020 |*030 |*039 |*049 |*058 |*068 |*077 
458 | 66 087 | 096 | 106 | 115 | 124 | 134 | 143 | 153 | 162 | 172 
459 181 | 191 | 200 | 210 | 219 | 229 | 238 | 247 | 257 | 266 
460 276 | 285 | 295 | 304 | 314 | 323 | 332 | 342 | 351 | 361 
461 370 | 380 | 389 | 398 | 408 | 417 | 427 | 486 | 445 | 455 
462 464 | 474 | 483 | 492 | 502 | 511 | 521 | 530 | 539 | 549 
463 558 | 567 | 577 | 586 | 596 | 605 | 614 | 624 | 633 | 642 
464 652 | 661 | 671 | 680 | 689 | 699 | 708 | 717 | 727 | 736 
465 745 | 755 | 764 | 773 | 783 | 792 | 801 | 811 | 820 | 829 
466 839 | 848 | 857 | 867 | 876 | 885 | 894 | 904 | 913 | 922 
467 932 | 941 | 950 | 960 | 969 | 978 | 987 | 997 |*006 |*015 
468 | 67 025 | 034 | 043 | 052 | 062 | 071 | 080 | 089 | 099 | 108 
469 117 | 127 | 186 | 145 | 154 | 164 | 173 | 182 | 191 | 201 
470 210 | 219 | 228 | 237 | 247 | 256 | 265 | 274 | 284 | 293 
471 302 | 311 | 321 | 330 | 339 | 348 | 357 | 367 376 | 385 
472 394 | 403 | 413 | 422 | 431 | 440 | 449 | 459 | 468 | 477 
473 486 | 495 | 504 | 514 | 523 | 532 , 541 | 550 | 560 | 569 
474 578 | 587 | 596 | 605 | 614 | 624 | 633 | 642 | 651 | 660 
475 669 | 679 | 688 | 697 | 706 | 715 | 724 | 733 | 742 | 752 
476 761 | 770 | 779 | 788 797 806 | 815 | 825 | 834 | 843 
477 852 | 861 | 870 | 879 | 888 | 897 | 906 | 916 | 925 | 934 
478 943 | 952 | 961 | 970 | 979, | 988 | 997 |*006 |*015 |*024 
479 | 68 034 | 043 | 052 | 061 | 070 | 079 | 088 | 097 | 106 | 115 
480 124 | 1383 | 142 | 151 | 160 | 169 | 178 | 187 | 196 | 205 
481 215 | 224 | 233 | 242 | 251 | 260 | 269 | 278 | 287 | 296 
482 305 | 314 | 323 | 332 | 341 | 350 | 359 | 368 | 377 | 386 
483 395 | 404 | 413 | 422 | 431 | 440 | 449 | 458 | 467 | 476 
484 485 | 494 | 502 | 511 | 520 | 529 | 538 | 547 | 556 | 565 
485 574 | 583 | 592 | 601 | 610 | 619 | 628 | 637 | 646 | 655 
486 664 | 673 | 681 | 690 | 699 | 708 | 717 | 726 | 735 | 744 
487 753 | 762 | 771 | 780 | 789 | 797 | 806 , 815 | 824 | 833 
488 842 | 851 | 860 | 869 | 878 | 886 | 895 | 904 | 913 | 922 
489 931 | 940 | 949 | 958 | 966 | 975 | 984 | 993 |*002 |*011 


490 | 69 020 | 028 | 037 | 046 | 055 | 064 | 073 | 082 | 090 | 099 


491 108 | 117 | 126 | 1385 | 144 | 152 | 161 | 170 | 179 | 188 
492 197 | 205 | 214 | 223 | 232 | 241 | 249 | 258 | 267 , 276 
493 285 | 294 | 302 | 311 | 320 | 329 | 338 | 346 | 355 | 364 
494 373 | 381 | 390 | 399 | 408 | 417 | 425 | 434 | 443 | 452 
495 461 | 469 | 478 | 487 | 496 | 504 | 513 | 522 | 531 | 539 
496 548 | 557 | 566 | 574 | 583 | 592 | 601 | 609 | 618 | 627 
497 636 | 644 | 653 | 662 | 671 | 679 |} 688 | 697 | 705 | 714 
498 723 | 732°) 740 | 749 | 758 | 767 | 775 | 784 | 793 | 801 
- 499 810 | 819 | 827 | 836 | 845 | 854 | 862 | 871 | 880 | 888 
— | es | | | — | | | — 
N. | 0 1 2 3 4 5 6 7 8 9 
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71 


72 


73 


757 


927 
012 
096 


181 
265 
349 
433 
517 


600 
684 
767 
850 
933 


016 
099 
181 
263 
346 


428 
591 
673 
754 


835 





105 


189 
273 
357 
441 
525 


609 
692 
775 
858 
941 


024 
107 
189 
272 
354 


436 


CHEMICAL ANNUAL 








770 


852 
933 


}*014 


094 
175 


255 








783 


037 
12 


206 
290 
374 
458 
542 


625 
709 


792° 


875 
958 


041 





130 


214 
299 
383 


550 


634 
717 
800 
883 
966 


049 


214 
296 
378 


460 
542 
624 
705 
787 


868 
949 
*030 
111 
191 


272 























5 6 7 
940 ; 949 | 958 
*027 |*036 |*044 
114 | 122 | 131 
200 | 209 | 217 
286 | 295 | 303 
372 | 381 | 389 
458 | 467 | 475 
544 | 552 | 561 
629 | 638 | 646 
714 | 723 | 731 
800 | 808 | 817 
885 | 893 | 902 
969 | 978 |} 986 
054 | 063 | 071 
1389 | 147 | 155 
223 | 231 | 240 
307 | 315 | 324 
391 | 399 | 408 
475 | 483 | 492 
559 | 567 | 575 
642 | 650 | 659 
725 | 734 | 742 
809 | 817 | 825 
892 | 900 | 908 
975 | 983 | 991 
057 | 066 | 074 
140 | 148 | 156 
222 | 230 | 239 
304 | 313 | 321 
387 | 395 | 403 
469 | 477 | 485 
550 | 558 | 567 
632 | 640 | 648 
713 | 722 | 730 
795 | 803 | 811 
876 | 884 | 892 
957 | 965 | 973 
*038 |*046 |*054 
119 | 127 | 135 
199 | 207 | 215 
280 | 288 | 296 
360 | 368 | 376 
440 | 448 | 456 
520 | 528 | 536 
600 | 608 | 616 
679 | 687 | 695 
759 | 767 | 775 
838 | 846 | 854 
918 | 926 | 933 
997 |*005 !*013 
5 6 7 
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9€6 
*053 
140 
226 
312 


398 
484 
569 


740 


825 
910 
995 
079 
164 


248 
332 
416 
500 
584 


667 
750 
834 
917 
999 


082 
247 
329 
411 


493 
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975 
*062 
148 
234 
321 


406 
492 
578 
663 
749 


834 


*003 
088 
172 


257 
341 
425 
508 
592 


675 
759 
842 
925 
*008 
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173 
255 
337 
419 


501 
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550 
551 
552 
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557 
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562 
563 
564 


565 
566 
567 
568 
569 
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571 
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573 
574 


575 


74 


75 


76 


77 


036 


268 


343 








275 


350 
425 
500 
574 
649 


723 





LOGARITHMS OF NUMBERS 








052 
131 
210 
367 


445 
523 
601 
757 
834 
912 
989 
066 
143 
220 
297 
374 
526 


603 


906 


982 








060 
139 
218 


374 


453 


151 


228 
305 
381 
458 
534 


610 
686 
762 
838 
914 


989 
065 
140 
215 
290 


365 








068 
147 
225 
304 
382 


461 
539 
617 
695 
772 


850 
927 
*005 


159 


236 
312 
389 


542 


618 
694 


846 
921 


997 


148 
223 
298 


373 
448 
522 
597 
671 


745 
819 
893 
967 
041 


115 





076 
155 
233 
312 
390 


468 
547 
624 


780 


858 
935 
*012 
089 
166 


243 


320 


397 
549 


626 
702 
778 
853 
929 


*005 
080 
155 
230 
305 
380 
455 
530 
604 
678 


753 





084 
162 
241 


398 


476: 


554 
632 


788 


865 
943 
*020 


174 


251 
328 
404 
481 
557 


633 











7 | 8 


























9 PoP. 
092 | 099 | 107 
170 | 178 | 186 
249. | 257 | 265 
327 | 335 | 343 
406 | 414 | 421 
484 | 492 | 500 
562 | 570 | 578 
640 | 648 | 656 
718 |-726 | 733 
796 | 803 | 811 
873 | 881 | 889 
950 | 958 | 966 8 
*028 |*035 |*043 1 1 
105 | 113 }|* 120 2 2 
182 | 189 | 197 3 z 
4 3 
259 | 266 | 274 5 4 
335 | 343 | 351 6 5 
412 | 420 | 427 7 6 
488 | 496 | 504 8 6 
565 | 572 | 580 9 7 
641 | 648 | 656 
717 °| 724 | 732 
793 | 800 | 808 
868 | 876 | 884 
944 | 952 | 959 
*020 |*027 |*035 
095 | 103 | 110 
170 | 178 | 185 
245 | 253 | 260 
320 | 328 | 335 
395 | 403 | 410 
470 | 477 | 485 7 
545 | 552 | 559 1 1 
619 | 626 | 634 2 1 
693 | 701 | 708 3 2 
4 3. 
768 | 775 | 782 5 4 
842 | 849 | 856 6 4 
916 | 923 | 930 7 5 
989 | 997 |*004 8 6 
063 | 070 | 078 9 6 
137 | 144 | 151 
210 | 217 | 225 
283 | 291 | 298 
357 | 364 | 371 
430 | 437 | 444 
503 | 510 | 517 
576 | 583 | 590 
648 | 656 | 663 
721 | 728 | 735 
793 | 801 | 808 
7 8 9 PoP. 
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N. 
‘600 
601 
‘602 
‘603 
‘604 


‘605 
‘606 
607 
608 
609 


610 
611 
612 
613 
614 


615 
616 
617 
618 
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620 
‘621 
‘622 
‘623 
624 


625 
626 
627 
628 
629 


630 
631 
632 
633 
634 


635 
636 
637 
638 
639 


640 
‘641 
‘642 
643 
‘644 


a ee 


77 


78 


79 


80 


81 


0 


815 


887 
960 
032 
104 


176 
247 
319 
390 
462 


533 
604 
675 
746 
817 


888 
958 
029 
099 
169 


239 
309 
379 
449 
518 


588 
657 
727 
796 
865 


934 
003 


072 © 


140 
209 


277 
346 
414 
482 





822 
895 
967 
039 
111 


183 
254 
326 
398 
469 


540 
611 
682 
753 
824 


895 
965 
036 
106 
176 


246 
316 
386 
456 
525 


595 
664 
734 
803 
872 


941 





831 


902 
972 
043 
113 
183 


253 
323 


463 
532 


602 
671 
741 
810 
879 


948 
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838 


909 
979 
050 
120 
190 


260 
330 
400 
470 
539 


609 
678 
748 
817 
886 


955 





490 


561 
633 
704 
774 
845 


916 
986 
057 
127 
197 


267 
337 
407 
477 
546 


616 
685 
754 
824 
893 


962 
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414 
484 
553 
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789 
859 
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*000 
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N. 0 
650 | 81 291 
651 358 
652 425 
653 491 
654 558 
655 624 
656 690 
657 757 
658 823 
659 889 
660 954 
661 | 82 020 
662 086 
663 151 
664 217 
665 282 
666 347 
667 413 
668 478 
669 543 
670 607 
671 672 
672 737 
673 802 
674 866 
675 930 

' 676 995 
677 | 83 059 
678 123 
679 187 
680 251 
681 315 
682 378 
683 442 
684 506 
685 569 
686 632 
687 696 
688 759 
689 822 
690 885 
691 948 
692 | 84 011 
693 073 
694 136 
695 198 
696 261 
697 323 
698 386 
699 448 
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“OF NUMBERS 











LOGARITHMS 

2 3 4 5 6 7 
305 | 311 | 318 | 325 | 331 | 338 
371 | 378 | 385 | 391 | 398 | 405 
438 | 445 | 451 | 458 | 465 | 471 
505 | 511 | 518 | 525 | 531 | 538 
571 | 578 | 584 | 591 | 598 | 604 
637 | 644 | 651 | 657 | 664 | 671 
704 | 710 | 717 | 723 | 730 | 737 
770 | 776 | 783 | 790 | 796 | 803 
836 | 842 | 849 | 856 | 862 | 869 
902 | 908 | 915 | 921 | 928 | 935 
968 | 974 | 981 | 987 | 994 |*000 
033 | 040 | 046 | 053 | 060 | 066 
099 | 105 | 112 | 119 | 125 | 132 
164790171 7.178 27184 "| 191 1) 197 
230 | 236 | 243 | 249 | 256 | 263 
295 | 302 | 308 | 315 | 321 | 328 
360 | 367 | 373 | 380 | 387 | 393 
426 | 432 | 439 |-445 | 452 | 458 
491 | 497 | 504 | 510 | 517 | 523 
556 | 562 | 569 | 575 | 582 | 588 
620 | 627 | 633 | 640 | 646 | 653 
685 | 692 | 698 | 705 | 711 | 718 
750 | 756 | 763 | 769 | 776 | 782 
814 | 821 | 827 | 834 | 840 | 847 
879 | 885 | 892 | 898 | 905 | 911 
943 | 950 | 956 | 963 | 969 | 975 
*008 /*014 |*020 |*027 |*033 |*040 
072 | 078 | 085 | 091 | 097 | 104 
136 | 142 | 149 | 155 | 161 |. 168 
200 | 206 | 213 | 219 | 225 | 232 
264 | 270 | 276 | 283 | 289 | 296 
327 | 334 | 340 | 347 | 353 | 359 
391 | 398 | 404 | 410 | 417 | 423 
455 | 461 | 467 | 474 | 480 | 481 
518 | 525 | 531 | 537 | 544 | 550 
582 | 588 | 594 | 601 | 607 | 613 
645 | 651 | 658 | 664 °| 670 | 677 
708 | 715 | 721 | 727 | 734 | 740 
771 | 778 | 784 | 790 | 797 | 803 
835 | 841 | 847 | 853 | 860 | 866 
897 | 904 | 910 | 916 | 923 | 929 
960 | 967 | 973 | 979 | 985 | 992 
023 | 029 | 036 | 042 | 048 | 055 
086 | 092 | 098 | 105 | 111 | 117 
148 | 155 | 161 | 167 | 173 | 180 
211 | 217 | 223 | 230 | 236 | 242 
273 | 280 | 286 | 292 | 298 | 305 
336 | 342 | 348 | 354 | 361 | 367 
398 | 404 | 410 | 417 | 423 | 429 
460 | 466 | 473 | 479 | 485 | 491 
2 3 4 5 6 7 


941 


*007 
073 
138 
204 
269 


334 
400 
465 
530 
595 


659 
724 
789 
853 
918 


982 
*046 
110 
174 
238 


302 
366 
429 
493 
556 


620 
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341 
406 
471 
536 
601 


666 
730 
795 
860 
924 


988 
*052 
117 
181 
245 
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372 
436 
499 
563 


626 
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4 3 
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7 5 
8 6. 
9 6 
6 

1 ] 
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5 3 
6 4 
7 4 
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P. P. 








92 


CHEMICAL ANNUAL 





















































N. 0 1 2 3 4 5 
700 | 84 510 | 516 | 522 | 528 | 535 | 541 
701 572 | 578 | 584 | 590 | 597 | 603 
702 634 | 640 | 646 | 652 | 658 | 665 
703 696 | 702 | 708 | 714 | 720 | 726 
704 757 | 763 | 770 | 776 | 782 | 788 
705 819 | 825 | 831 | 837 | 844 | 850 
706 880 | 887 | 893 | 899 | 905 | 911 
707 942 | 948 | 954 | 960 | 967 | 973 
708 | 85 003 | 009 | 016 | 022 | 028 | 034 
709 065 | 071 | 077 | 083 | 089 | 095 
710 126 132 | 138 | 144 | 150 | 156 
711 187 193 1°'199 °° 205 | 211 4 217 
712 248 | 254 | 260 | 266 | 272 | 278 
713 309 | 315 | 321 | 327 | 333 | 339 
714 370 | 376 | 382 | 388 | 394 | 400 
715 431 | 437 | 443 | 449 | 455 | 461 
716 491 497 | 503 | 509 | 516 | 522 
717 552 | 558 | 564 | 570 | 576 | 582 
718 612 | 618 | 625 | 631 | 637 | 648 
‘719 673 | 679 | 685 | 691 | 697 | 703 
‘720 733 | 739 | 745 | 751 | 757 | 763 
‘721 794 | 800 | 806 | 812 | 818 | 824 
‘722 854 | 860 | 866 | 872 | 878 | 884 
723 914 | 920 | 926 | 932 | 938 |. 944 
724 974 | 980 | 986 | 992 | 998 |*004 
725 | 86 034 | 040 | 046 | 052 | 058 | 064 
726 094 100 | 106 | 112 | 118 | 124 
727 153 159 | 165 | 171 | 177 | 183 
728 213 | 219 | 225 | 231 | 237 | 243 
729 273. «|. 279 ah 28d, 2) 291.91 '297 #15303 
730 332 | 338 | 344 | 350 | 356 | 362 
731 392 | 398 | 404 | 410 | 415 | 421 
732 451 457 | 463 | 469 | 475 | 481 
733 510 | 516 | 522 | 528 | 534 | 540° 
734 570 | 576 | 581 | 587 | 593 | 599 
735 629 | 635 | 641 | 646 | 652 | 658 
736 688 | 694 | 700 | 705 | 711 | 717 
737 747 | 753') 759) 764°) 770 ef 776 
7138 806 | 812 | 817 | 823 | 829 | 835 
739 864 | 870 | 876 | 882 | 888 | 894 
740 923 | 929 | 935 | 941 | 947 | 953 
741 982 | 988 |.994 | 999 |*005 |*011 
742 | 87 040 | 046 | 052 | 058 | 064 | 070 
743 099 105 | 111 | 116 | 122 | 128 
744 157 163 | 169 | 175 | 181 | 186 
745 216 | 221 | 227 | 233 | 239 | 245 
746 274 | 280 | 286 | 291 | 297 | 303 
747 332 | 338 .| 344 | 349 | 355 | 361 
748 390 | 396 | 402 | 408 | 413 | 419 
749 448 | 454 | 460 | 466 | 471 | 477 

N. 0 1 2 3 4 5 





900 


958 
*017 





107 


169 
230 
291 
352 
412 


473 





479 


721 
781 
842 
902 
962 
*022 


082 


617 


676 








120 


181 
242 
303 
364 
425 


485 


606 
667 
727 


788 
848 
908 
968 
*028 


088 
147 
207 
267 
326 


386 





445 
504 
564 
623 


682 
741 
800 
859 
917 


976 
*035 
093 
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P. P. 


N. 
750 
751 
752 
753 
754 


755 
756 
757 
758 
759 


760 
761 
762 
763 
764 


765 
766 
767 
768 
769 


770 
771 
772 
773 
774 


775 
776 
777 
778 
779 


780 


ff 


87 


88 


0 


506 
564 
622 
679 
737 


795 
852 
910 
967 
024 


081 
138 
195 
252 
309 


366 
423 


536 
593 


649 


89 


90 


705 
762 
818 
874 


930 
986 
042 
098 
154 


209 
265 
3Z1 
376 


432 


487 











512 
570 
628 
685 
743 


800 
858 
915 
973 
030 


087 
144 
201 
258 
315 


372 
485 
542 
598 
655 


711 
767 


936 
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518 
576 
633 
691 
749 


806 
864 
921 
978 
036 


093 
150 
207 
264 
321 


377 
434 
491 
547 
604 


660 
aig 
773 
829 
885 


941 
997 
053 
109 
165 


221 


mar 
270 


332 
387 
443 


498 








523 
581 
639 
697 
754 


812 


927 
984 
041 


098 
156 
213 
270 
326 


383 


497 
553 
610 


666 
722 
779 
835 
891 


947 
*003 








176 


232 
287 
343 
398 
454 


509 
564 
620 
675 
730 


785 
840 
894 
949 
*004 


059 
113 
168 
222 
276 














535 
593 
651 
708 
766 


823 
881 
938 
996 
053 


110 
167 
224 
281 
338 


395 
451 
508 
564 
621 


677 
734 
790 
846 
902 


958 
*014 
070 
126 
182 


237 
293 
348 
404 
459 


515 


625 
680 
735 


790 
845 
900 
955 
*009 


064 
119 
173 
227 
282 














Se te Met 
541 | 547 | 552 | 558 
599 | 604 | 610 | 616 
656 | 662 | 668 | 674 
714 | 720 | 726 | 731 
772 | 777 | 783 | 789 
829 | 835 |,841 | 846 
887 | 892 | 898 | 904 
944 | 950 | 955 | 961 

*001 |*007 |*013 |*018 
058 | 064 | 070 | 076 
116 | 121 | 127 | 133 
173 | 178 | 184 | 190 
230 | 235 | 241 | 247 
287 | 292 | 298 | 304 
343 | 349 | 355 | 360 
400 | 406 | 412 | 417 
457 | 463 | 468 | 474 
513 | 519 | 525 | 530 
570 | 576 | 581 | 587 
627 | 632 | 638 | 643 
683 | 689 | 694 | 700 
739 | 745 | 750 | 756 
795 | 801 | 807 | 812 
852 | 857 | 863 | 868 
908 | 913 | 919 | 925 
964 | 969 | 975 | 981 

*020 |*025 |*031 |*037 
076 | 081 | 087 | 092 
131 | 137 | 143 | 148 
187 | 193 | 198 | 204 
243 | 248 | 254 | 260 
298 | 304 | 310 | 315 
354 | 360 | 365 | 371 
409 | 415 | 421 | 426 
465 | 470 | 476 | 481 
520 | 526 | 531 | 537 
575 | 581 | 586 | 592 
631 | 636 | 642 | 647 
686 | 691 | 697 | 702 
741 | 746 | 752 | 757 
796 | 801 | 807 | 812 
851 | 856 | 862 | 867 
905 | 911 | 916 | 922 
960 | 966 | 971 | 977 

*015 |*020 |*026 |*031 
069 | 075 | 080 | 086 
124 | 129 | 135 | 140 
179 | 184 | 189 | 195 
233 | 238 | 244 | 249 
287 | 293 | 298 | 304 

GAA TAS 82.19 
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8| 5 
9| 5 
5 
1 1 
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Sieg 
4) ioe 
Silane 
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8| 4 
9| 5 
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N. 
800. 
301 
802 
803 
804 


805 
806 
807 
808 
809 


810 
811 
812 
813 
814 
815 
816 
817 
818 
819 


820 
821 
822 
823 
824 


825 


= | | 





90 


91 


92 





0 


309 
363 
417 
472 
526 


580 
634 
657 
741 
795 


849 
902 
956 
009 
062 


116 








314 
369 
423 
477 
531 


585 
639 
693 
747 
800 


854 
907 
961 
014 
068 


121 


228 
281 
334 


387 
440 
492 
545 
598 


651 
703 
756 
808 
861 


913 
965 
018 
070 
122 


174 











320 
374 
428 
482 
536 


590 
644 
698 
752 
806 


859 
913 
966 
020 
073 


126 
180 
233 
286 
339 


392 
445 
498 
551 
603 


656 
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325 
380 
434 
488 
542 


596 
650 
703 
757 
811 


865 








331 
385 
439 
493 
547 


601 


870 











336 
390 
445 
499 
553 


607 
660 
714 
768 
822 


875 
929 
982 
036 
089 


142 
196 
249 
302 
355 


408 


514 
566 
619 


672 
724 
777 
829 
882 


934 





342 
396 
450 
504 
558 


612 
666 
720 
773 
827 


881 
934 
988 
041 
094 


148 
201 
254 
307 
360 


413 
466 
519 
572 
624 


677 
730 
782 
834 
887 


939 
991 
044 
096 
148 


200 
252 
304 
355 
407 


459 








347 
401 
455 
509 
563 


617 
671 
725 
779 
832 


886 
940 
993 
046 
100 


153 
206 
259 
312 
365 


418 








352 
407 
461 
515 
569 


623 
677 
730 


838 


891 
945 
998 
052 
105 


158 
212 
265 
318 
371 


424 
477 
529 
582 
635 


687 
740 
793 
845 
897 


950 
*002 





358 
412 
466 
520 
574 


628 
682 
736 
789 
843 


897 
950 
*004 
057 
110 


164 
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N. 
850 
851 
852 
853 
854 


855 
856 
857 
858 
859 


860 
861 
862 
863 
864 


865 
866 
867 
868 
869 


870 
871 
872 
873 
874 


875 
876 
877 
878 
879 


880 
881 
882 


oe es | Er 


92 
93 


94 


0 


942 
993 
044 
095 
146 


197 
247 
298 
349 





947 
998 
049 
151 


202 
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952 
*003 
054 
105 
156 


207 
258 
308 
359 
409 


460 
510 
561 
611 
661 


712 








166 


216 
265 





671 


722 
772 
822 
872 
922 


972 
022 
072 
121 
Lit 


221 
270 
320 
369 
419 


468 


lor) 
— 
> 





827 
877 
927 


977 
027 
077 
126 
176 


226 








483 





490 


692 
742 
842 
892 
942 


992 





988 
*039 
090 
141 
192 


242 
293 
344 


445 


495 
546 
596 


697 


747 
797 
847 
897 
947 


997 
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96 CHEMICAL ANNUAL 

N 0 1 2 3 4 5 6 7 8 
900 | 95 424 | 429 | 434 | 439 | 444 | 448 | 453 | 458 | 463 
901 472 | 477 | 482 | 487 | 492 | 497 | 501 | 506 | 511 
902 521 | 525 | 530 | 535 | 540 | 545 | 550 | 554 | 559 
903 569 | 574 .| 578 | 583 | 588 | 593 | 598 | 602 | 607 
904 617 | 622 | 626 | 631 | 636 | 641 | 646 | 650 | 655 
905 665 | 670 | 674 | 679 | 684 | 689 | 694 | 698 | 703 
906 713 | 718 | 722 | 727 | 7382 | 737 | 742 | 746 | 751 
907 761 | 766 | 770.) 775 | 780. | 785 | 789 | 794. | 799 
908 809 | 813 | 818 | 823 | 828 | 832 | 837 | 842 | 847 
909 856 | 861 | 866 | 871 | 875 | 880 | 885 | 890 | 895 
910 904 | 909 | 914 | 918 | 923 | 928 | 933 | 938 | 942 
911 952 | 957 | 961 | 966 | 971 | 976 | 980 | 985 | 990 
912 999 |*004 |*009 |*014 |*019 |*023 |*028 |*033 |*038 
913 | 96 047 | 052 | 057 | 061 | 066 | 071 | 076 | 080 | 085 
914 095 | 099 | 104 | 109 | 114 | 118 | 123 | 128 | 1383 
915 142 147 | 152 | 156 | 161 | 166 | 171 | 175 | 180 
916 190 | 194 | 199 | 204 | 209 | 213 | 218 | 223 | 227 
917 237 | 242 | 246 | 251 | 256 | 261 | 265 | 270 | 275 
918 284 | 289 | 294 | 298 | 303 | 308 | 313 | 317 | 322 
919 332 | 336 | 341 | 346 | 350 | 355 | 360 | 365 | 369 
920 379 | 384 | 388 | 393 | 398 | 402 | 407 | 412 | 417 
921 426 | 431 | 485 | 440 | 445 | 450 | 454 | 459 | 464 
922 473 | 478 | 483 | 487 | 492 | 497 | 501 | 506 | 511 
923 520 | 525 | 530 | 534 | 539 | 544 | 548 | 553 | 558 
924 567 | 572 | 577 | 581 | 586 | 591 | 595 | 600 | 605 
925 614 | 619 | 624 | 628 | 633 | 638 | 642 | 647 | 652 
926 661 | 666 | 670 | 675 | 680 | 685 | 689 | 694 | 699 
927 708 | 7138 | 717 | 722 | 727 | 731 | 736 | 741 | 745 
928 755 | 75954-76400) 769; A774 778 7838 ol 788s Nate 
929 802 | 806 | 811 | 816 | 820 | 825 | 830 | 834 | 839 
930 848 | 853 | 858 | 862 | 867 | 872 | 876 | 881 | 886 
931 895 | 900 | 904 | 909 | 914 | 918 | 923 | 928 | 932 
932 942 | 946 | 951 | 956 | 960 | 965 | 970 | 974 | 979 
933 988 | 993 | 997 |*002 |*007 |*011 |*016 |*021 |*025 
934 | 97 035 | 039 | 044 | 049 | 053 | 058 | 063 | 067 | 072 
935 081 | 086 | 090 | 095 ; 100 | 104 | 109 | 114 | 118 
936 128 | 1382 | 137 | 142 | 146 | 151 | 155 | 160 | 165 
937 174 | 179 | 183 | 188 | 192 | 197 | 202 | 206 | 211 
938 220 | 225 | 230 | 234 | 239 | 243 | 248 | 253 | 257 
939 267 | 271 | 276 | 280 | 285 ' 290 | 294 ! 299 | 304 
940 313 | 317 | 322 | 327 | 331 | 336 | 340 | 345 | 350 
941 359 | 364 | 368 | 373 | 377 | 382 | 387 | 391 | 396 
942 405 | 410 | 414 | 419 | 424 | 428 | 433 | 437 | 442 
943 451 | 456 | 460 | 465 | 470 | 474 | 479 | 483 | 488 
944 497 | 502 | 506 | 511 | 516 | 520 | 525 | 529 | 534 
945 543 | 548 | 552 | 557 | 562 | 566 | 571 | 575 | 580 
946 589 | 594 | 598 | 603 | 607 | 612 | 617 | 621 | 626 
947 635 | 640 | 644 | 649 | 653 | 658 | 663 | 667 | 672 
948 681 | 685 | 690 | 695 | 699 | 704 | 708 | 713 | 717 
949 727 | 731 | 736 | 740 | 745 | 749 | 754 | 759 | 763 

N. 0 1 2 3 4 5 6 7 8 









































468 
516 
564 
612 
660 


708 
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N. 
950 
951 
952 
953 
954 


955 
956 
957 
958 
959 


960 
961 
962 
963 
964 


965 
966 
967 
968 
969 


970 


98 


99 


0 


97 772 


818 
864 
909 
955 


000 
046 
091 
137 
182 


227 
272 
318 
363 
408 


453 
498 
543 
588 
632 


677 
722 
767 








ue 
823 
868 
914 
959 


005 
050 
096 
141 
186 


232 
277 
322 
367 
412 


457 
502 
547 
592 
637 


682 
726 
771 
816 
860 


905 
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782 
827 
873 
918 
964 


009 
055 
100 
146 
191 


236 
281 
327 
372 
417 


462 
507 
552 
597 
641 


686 
731 
776 
820 
865 


909 








786 
832 
877 
923 
968 


014 
059 
105 
150 
195 


241 
286 
331 
376 
421 


466 
511 
556 
601 
646 


691 
735 
780 
825 
869 


914 
958 
*003 
047 
092 


136 
180 
224 
269 
313 


357 





791 
836 
882 
928 
973 


019 
064 
109 
155 
200 


245 
290 
336 
381 
426 


471 
516 
561 
605 
650 


695 
740 
784 
829 
874 


918 
963 
*007 
052 
096 


140 








795 
841 
886 
932 
978 


023 
068 
114 
159 
204 


250 
295 
340 
385 
430 


475 
520 
565 
610 
655 


700 
744 
789 
834 
878 


923 
967 
*012 
056 
100 


145 








800 
845 
891 
937 
982 


028 
073 
118 
164 
209 


254 
299 
345 
390 
435 


480 
525 
570 
614 
659 


704 
749 
793 
838 
883 


927 





804 
850 
896 
941 
987 


032 
078 
123 
168 
214 
259 


304 
349 


439 
484 
574 
619 
664 
709 
753 
798 
843 
887 
932 
*021 
065 
109 


154 


374 





809 
855 
900 
946 
991 


037 


127 
173 
218 


263 


354 
399 
444 


489 
534 
579 


668 


713 
758 
802 
847 
892 


936 





813 
859 
905 
950 
996 


04 

087 
132 
177 
223 


268 
313 
358 
403 
448 


493 
538 
583 
628 
673 


717 
762 
807 
851 
896 


941 
985 
*029 
074 
118 


162 
207 
251 
295 
339 





CSoOontoarh Whe 
Or PR WWNHNHee Gy 





OMDNAQOrP ONS 
BWwWWNNNRH KO 


I 
















4 
id sn 
EN Agia 


AS ee a eY, oy AS ans a ra 
CR Sa ee EO: 
% Bian — Pe ; : ye Lp ; * i 





PHYSICAL CONSTANTS OF CHEMICAL 
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XXIX. — PHYSICAL CONSTANTS 


MOLECULAR WEIGHT, SPECIFIC GRAVITY, 
CRYSTALLINE FORM 

















2 Name. Formula. 

a 

TACceLICAA Cid We... FIGS O ae: teas 

Srey LUT DCC ee aA Loe the See eae 

oP acetate normals. 1Al(GLH-O.)7 eee. e 

4 UP ASICD Ae ae” Al(C,H,O,),OH..... 

5| bromate .|Al(BrO,)3.9H,O 

Oi OEOMAING os nek cise ALBrec a ores 

ff nA Rae a ae ALBrAIZH Oe 

PP CCATDIOGn ck ide Oe TALC epee eae 

OMe Chlorate. <1) weave... Al(ClO,),. GH .Ovmeee 
10) a ehloridery: bat. Gk: AUOL, 5 2 i Ae 
11 RV odes chic. sera ti: See: Al cl. 1200.0. 2a 
Peay UOTIOG Ha. A eho aie - st ALF, of sal Reda i teal 
13 FIR ese: See wet ALB HO: tees 
14) hydroxide mono-. ./Al,0,.H,O......... 
15 a di-. ALOJZERO tees 
16 ih triste a: ALO CBHIO TEES seer 
Mii oe AKIO: jc eee coe AL Tce Uae ee 
18 che OWE SRP 92s Ro Al DL 2EO 2) yea 
POPE MUICKICe «dsc Coe vA LN ie meer eae 
pie: NiGra tee: Dkk. <5 Al(NO,)s- OH Osten; 
DORIC. hw ace F4 AL Oa eee eae e 
22 phosphate... ls AIPOM Gio BRemen". 
23} potassium tartrate |KAI(C,H,O,),...... 
24| sodium chloride.. .|A1,Cl,.2NaCl....... 
25 ine luoride,. ? ALE AG Na bing Wee es 





The following abbreviations have been used in 
=alcohol; alk.=alkalies; aq. r.= aqua regia; dec. or decomp. = 
deliques. = deliquescent ; 
insol, = 
s. = slightly ; 
very; © 
water are given off at 120°. 
usually designate dilute solutions of these acids. 
symbols’ of other substances usually employed in solution, 

















Specific 
Molec- Gravity. 
ular. Water=r. 
Weight.} Air—1 (A). 
gy rDys) 
60 .03}1.0607 7° 
27.1 |2.708-.., 
2.1296 
204.017). ee ee 
162:16|0 408 eee 
5(3200| 422 a eee 
533 .72/2.54 
749 9118. coer 
144 .40/2.36 
SOO bl eyelets reat eee 
266 1 9G) 4. Fac eee 
ASS 09] i). ne ere 
168.2 |3.10 
2904..30).° 4 ee 
120 2216.43. 2228 ee 
138 3231) 3. eee 
156. 25/2. 423 
815. 7212263 
103 229s sos eee 
S22 22\s0 ste 
3163 Zila... 
102.2 |3.73-3.99 
122.14/2.59 
062220\\.0 teat 
BOS 8S Sacer 
420. 20/2 .9-3.08 








® 


Melting 
Point, 
°C, 


Lis 
657° 


decomp. 
decomp. 
62 .3° 
93° 


eee eee eee 


decomp. 


B (ae Grg eS)» tee 


e180 S é B ie was 


Chat) 4 ta Cer 


oe), Ota e rere) wh ie 


185° 


aie) w]e 16s So! pias, 


oe ebre 91 6).'e) ‘egw, 





ooh 10/e ee Scars 





insoluble ; 


sol. = soluble ; 
soluble in all proportions ; 


expl. = explodes ; 


tetrag. 


trimet. 


= trimetric ; 


this table :—a.=acids; al. 
decomposes ; 
er. = green; hexag. = hexagonal; 
monocl. = monoclinic ; reg. = regular ; rhomb. = rhombic; 
= tetragonal ; 
4H,O, 120° indicates that 4 molecules of 


Vi. 


The symbols of the common acids HCl, HNC,, H,SO, 


The same rule applies to the 
Alcohol usually 


OF INORGANIC COMPOUNDS 


SOLUBILITY,* MELTING AND BOILING POINT, 
AND COLOR 








8| — Boiling 
g Point, 
3 sf @- Cold 
A Water. 
L1I18° oe 
2| > 2200° insoluble 
Slt-vsreeesn . soluble 
re aes ieee ae insoluble 





5|\decomp. 100/hygroscopic 


6263 .3°747mm 


oo ere ewe w ewes 


& Sel ecwt a8, 6) \e es 






ems @& 6 8.@' 0) © fe s 


Qe eae gee © 4/6 


Shee @ 8 e, "se, o fe’ .6 


6 6 4) Che b 6 © 8. © 


BOTS) 0! Bie" 8: € ee 6 


S668 & 6) oe 8 (2 





BD 2a Oe eel e: Te “s, 


US Se. C14) 0 6. 9486 


soluble 
soluble 
dec.giv.CH, 
v. soluble 


40 
soluble 


6H,O, 250° |insoluble 


insoluble 
insoluble 
insoluble 


Sele, oe Sia «0 re 


slowly dec. 
v. soluble 
insoluble 
insoluble 


soluble 
soluble 
s. soluble - 


Solubility in 100 Parts. 


Hot 
Water. 


S] @)/¢) @@ a). 9 @ @ 
ane) oLey al es 6) 406 
Che Lew © Rees. 6 8 6: 


Gish. maces es 6" ¢ 





v. soluble 
soluble 
s. soluble 


‘insoluble 


insoluble 
insoluble 


ee ca wrid we ee 


Mees OE Sule! Oi BO) 2: 


insoluble 
insoluble 


soluble 
soluble 
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Crystalline Form 





Alcohol (al.), Acids (a.), and Color. 
Alkalies (alk.), ete. 
SO BOL AICOHOL Ts) ce eer. ee ee ee 
sol. HCl, H,SO,, alk.; s.joctahedral..... 


sol. NHO, 


Tene el p16 ay 4 eee ee 6 Te 10) OF @Le ay. Te 


sol. CS,, alcohol 
sol. CS,, alcohol 
soluble acids 


REG © Oe, ee eT & 


[CS, 


Oe 8 #4 oe 6 ee 0 ee wees ew ae 


sol. ether; 50, alcohol. . 


Oo ofe] oo 08 oe Ge Se Ge 6 6 oe ee 


Ree. 6S 6 a Ole fella eee) wee Rete @ 


ron yellow hexag... 
rhombohedral. . 


sol. CHCl,, CCl,, ether, . 


. 


amorphous .... 
crystalline 


S 6 & 6 6.6 (oS * Bae leks 


6 00s 6 0. \¢, 5) aoe co |S 


66 © 6).6 @, «) Oieuds Bele 


"2 Oe es ee ee wo eevee 


insol. acids, alkalies. ...|trimetric...... 
insol. acids, alkalies .../amorphous..... 
soluble acids, alkalies. |Jhexagona!..... 


So @e 6. 1b) & 1 106 688, (a a ley Beye Lege « VS 


soluble alcohol, CS,.... 
soluble alkalies 
sol. alk., 100 alcohol... 
sol.conc.H,SO,,alk.HCl, 





soluble a., alk. ; insoluble 
HCL EO. 


OL a. 60 at sma ere uel es lelte. m ia) 0° 6 Crm) 6 1s 








designates the ordinary 95% strength. 


When no temperature is given 15° may be assumed. 


S € Ole ©. ¢ 6 ace “S et.b 6 


@ ts 6 & <6) s) 6 0.8 b 8 6 


yellow crystals 


rhombic 
rhombohedral . 
amorphous. . . 


oe ee wo 


o) oe! ye, P! 691-6 le ene) ie ene 


oo, OV 6. wie we a. Oa JO ete lane 


@ 4) ¥ Oh (be 6. 6-06 BP usa 


The small figures after specific gravities 


indicate the temperature at which the specific gravity was taken, the upper figure 
being the temperature of the substance and the lower figure that of the water. 


less compounds is omitted in the last column, 


> = greater than. 


The color of white or color- 


< = less than. 


*Some of the solubilities in this table have been obtained from “ Solubilities of Inorganic 
god Organic Substances’”’ by Seidell, to which the student is referred for more complete data. 
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Specific 


3 Molec- | _Gravity. Melting 
8 Name. Formula. ular Water= 1. Point, 
ae Weight.| Air—1 (A). S05 

i H,=1 (D). 

1 Aluminium, sulphate|Al,(SO,),.....-.--- 342.41 |2.71 dec. 770° 
2 a Al,(SO,)3-18H,O... .|666.70 |1 .62 decomp. 
Bj, peulphide. yh. es sc. ALS cooeeues, Tee 150.41 |2.02%°° 1100° 
4/Alum, ammonium. AL '(SO,)» (N js p= Ch 

24F ON) Sia 906.95 |1.645%° = 94.5° 

5| ammonium chrom. |Cr (S0,)s. (NH,),SO,. 
BEE Our ele 956:75:/1.719" . Sue 
6} ammonium iron . .|Fe,(SO,)». (NH,),SO,. 
BOATS a ie 964. 43.]1.712)) ele ee 
a) CEPRIATIT soho radse in eB Al,(SO,)3.Cs,SO,. 

QE Open eee: 1136.5 |2.0215° 105-106° 

8| -potassium........ Als (SO,)s. K,SO,. 

DAH O cy reat ats 949.06 |1.7571%° 84 .5° 

9| potassium chrom. .{Cr,(SO,)» K,SQ,. 

DATO ehh yea, cae 998.86 |1.81278°  |89° 
10} potassium iron .... Fe,(SO,),.K,SO,. 

PATO baie .11006.5 |1.806 
11| potassium manga-|Mn,(SO,);.K,SO,. 

RIOSO th rou care, 2ATO heer 1004:.7 |. 06 in Scene et ene 
A2ieeTU DIGIUM .2)5 deen k se AL (SO,)s. Rb,SO,,. 
24HOW: tee ee 1041.8 |1.87 99° 
LON SBOCIUIN 2 ation dekh. « Al,(SO,)». N a,SO, ; 

2ATT Oars Ta 916.86 |1.6757° 61° 
14) thallium.) 3. ..2a3 Al,(SO,),.T1SO,. 

DAT Oneeb eens 1278.8 |2.32 1. chain ee 
15|Ammonia.......... NH Me 17.03 |} 9340" ql 77-34° 
16|Ammonium acetate .|.NH,C,H,O,........ 17.07 | aa 89° 
17| ‘ antimonate....... NH SbO.2HOF.o. 222 ad |. ss Ree ee decomp. 
18} auricyanide....... Au(CN);,NH,CN. (337.307. gees decomp. 

H,O 200° 

- 19| aurocyanide...... AUCN, NECN: 2... 1267-26 betes nee decomp. 
150—200° 
ZO SAISONGLE, cy sates“: (NH,),AsO,.3H.O. .. (247.19... 7. a. ote 
21) arsenite 222.0. 07 NBASOR DR ods 1257.00 {5 0 VU eee 
Zel berizoatess ai sre/ NH.C;H;02 130 082i03.. eae dec. 193.5° 
23] borofluoride...... NA BE oe renin 105. 64:1 58511 oy a eee oe 
Al» bromidey.. io. sabes NE Brw tesa ees 97.96 |2.327%° — |sublimes | 
25| bromoplatinate....|(NH,)PtBr, ...[NH,|710.43 |4.26574° decomp. 
26) carbamate........ NH, HCO,.NH,CO,..1157 10 Vice sublimes 
27| carbonate........ (NE,),CO;.BO. ...,..) TIF A0V ee dec. 85° 


28 A acidic: INE HCCI coe ae 79.05 |1.586 dec.36-60° 
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5 Boiling Solubility in 100 Parts. ee ae eae 
E Point, and Color 
5 Tey, Cold Hot Alcohol (al.), Acids (a.), ¥ 
Water. Water. Alkalies (alk.), etc. 
i} A ER ee 36 . 120° SOM LIOT ce te eke ee et ches | See far pte os 
eee Te ea 87 1132100° insoluble alcohol. ..... octahedral. ... 
1 A EAD Meromin 1 4t. £eS...,..... SOL AL CPOE, sc. hexagonal 
; . needles 
4\23H,O, 190°/3 . 90° 357 100° insoluble alcohol....... regular, 2... 0). 
+) Ga ee 3305? 1515° soluble alcohol. ....... banat oe 
: regular 
Olea ras Strains. 4015° 400 insoluble alcohol...... . regular....... 
Wie Soerpawil: - 0.30° AD RAO 1 3 POY Bites stb heel teria ea ee a 
8)/23H,O, 190°|5. 20° Ua ERR IB RA Ss A fe 9 hoa regular....... 
Oe tre es 20 50 insoluble alcohol.......|green regular . 
AS ARS Fe ee 2012.5° v. soluble |insoluble alcohol....... violet regular . 
1h eee A. eee decomp. BORG is che onte cc Aaa cos bidoe. a els violet regular . 
i aig eee ae A 1.30 2 Ey EA er Ol a ed PR CN Pee | 
Eb ae eee 103 . 110° 146 .330° _jinsoluble alcohol......./regular....... 
La ee ak 4 840° 65 . 1960° es late heb er ciate ds abou ks steye cx \ tere oe Can en SS 
—38.5° 104960c.c.% |72722¢c.cl5° ° 
15 3g 5° 39. 90° 57 816° 14. 820° alcohol, ether. ..|crystals...... 
1G sedi. ae SU Si ee cab a) | a. Ste Re 0). mi. wide ames aM Lat 
Lik etatowels. BPO DIG set wea ds. ae, ek eI YS. + Sree crystalline. .. 
Jb Cierra soluble. .... v. soluble .|insoluble alcohol....... plates... 7. .+ 
ROS 4 talk wei Sie 6". SOB DIGnn | CR a soluble alkalies. (54 aby sa diam eeetiee se 
CAM a Cid os. «i's OMA SET as. AMEE ey any Ay POPs Baer (evade es FS L/RO | 
PU Tn Gelato vce WeBOLUDIO. DI Niens ds...» soluble alkalies........ Prisms sii. </sk 
aN Ss cae» 95225 83 . 3100 Seb T lo tee tale c.e4e crystals...... 
Dat iis WAR, fbi SDE RARE SRS aR RRS eae SRN! Ae a hexag. prisms 
PAL. atthe) as. 66 . 210° 128.2100° {soluble alcohol, ether...|regular....... 
2 RP An eae pea Sr Oe | tha A, Sai red regular... 
a oe ee ee 2515° ef hucs Sy a ODAC 89 te 2) GMMR 1) PRG ELE rr dee 
PAL tas ae ae, Cy @ Oe Bt ae insoluble alcohol....... plates.s..is.caies 
Dy 23 Pa 11.9% 270° insoluble alcohol....... rhombic or 


monoclinic 
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| Number. 


Name. 


1;Ammonium carbon- 


© OND Or Wb 








ate, sesqui-.... 
citrate 
chloraurate 
chlorate 
chloride 
chloroiridate 
chloropalladate. . . 
chloropalladite . . 
chloroplatinate.... 
chloroplatinite..... 
chlorostannate.... 
chromate:)........ 
cyanate 


er 


oe 0 te «@ fe 1e kotor 


us. $) 6 80 Le. t6lib 16) © 





cyanide 
dichromate 
ILMIONALE! 4). sees 
ferric oxalate 


oe eo ee we ew wee 


Lamy te 


ferrocyanide 


DOC pal's (eee hee 


(a9 


* fea Ge, elie. em sy 


of et 0 2's te *e % te te fs 


gallate 


ee 


“ 


perchlorate. .....% 
perchromate 
permanganate .. 
persulphate....... 
phosphate di-..... 
rE mono-. 
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Specific 
Molec- Gravity. 
Formula. ular Water = 1. 
Weight.} Air—1 (A). 
H,=1 (D). 
(NH,),CO,. 

2NHjHCO;\H,O, 1272/23]... oe 
(NH;),C,H,O,...... 243 17le ce 
(NH Au), 5 BHO; 447.1910. See 
NH,ClO,. ALOE CSO ls.5 toh eee 
NICK: haters lies 53.50/1.52017° 
(NED ArGliihes! 441 .94|2.856 
(NH,),PdCl, .1355.54|2.418 
(NH,),PdCl,....... 2841/62). ee 
(NE CICL Maa 444 .04/3 .034%*° 
(NH,).PtGQls «an 28 8731210. eee 
(NH,),SnCl,. . 367 .84/2.511 
(NH O.GcO; cee 152.08/S1.88611° 
NELCNO SE tes tee 60105. cee 
NHIGNIMulusai.. j. 44\05|..2 10 
ENTERS Cir, Seta 252.08/2.153 
(NH).8,O,ubai... ale 196.22|21.704 
(NH,),Fe(C,O,)» 

ATA OAS ft che nmreee 446 .03)1.778517.5° 
(NH,),Fe(CN),. 

GEO mit alee 261 £06)... . eee 
NE fad Geis Se 37.04 
NH,F.HF.......... 57 .05|1.21138° 
NELCHO: | Joes 63 05/1. 266 
NH,C.0,0,-H,O... 212052101, 2.) Sage 
ANE HePOse. 4 lotta. $3610) soe 
ps AL ES as Sete clea 192 .96/3.31-3.34 
NH,l. 144 .96/2.501 
NHNOse Gee 69..04|,...cldtawa: 
(NH,),MoO,....... 196 .08/2.38-2.95 
(NH,),Mo,0,,.4H,O . |1236.3]........... 
NH,NO,JBisloes. . . - 80.05|1.72515° 
NH,NO,. sed... 64.05/1.69 
(NH,),C,0,.H,O... .|142.10]1.502 
NH,HC,O,.H,O.... . /125.07|1.556 
NH COPE! 117.50/1.95 
(NHO:CrO Mickae oot 934,13) 0. st alles 
NH,MnO,......... 136 .97|2.207610.25° 
(NH).S,0/.y aoe 298 20) a. an 
(NH,),HPO,........ 132.13/1.619 
NEE PO leet cs 115.10}1.803 





Melting 
Point, 
°G. 


6. eke eel 2 pie 


see we eww ee 


ob ane om) a) hae) Fe) 


dec. 185° 
decomp. - 
dec. 36° 
decomp. 


cee ewe we ewe 
CF HS Hie Fd 


© wf at st we ad): 


sublimes 
decomp. 
decomp. 
153°-166° 
decomp. 
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5 Solubility in roo Parts. 

Fe Crystalline Form 

5 | Hot Alcohol-(al,);: Acids: (a,)y fy 22) CONT 

ons Water. Water. Alkalies (alk.), etc. 

Ne Wea oes 2518° BOA Ele fy bs wee: Sa) se SRO es? f 

te Meth. PRUE Lt | SPLATT) oa. sib icra a RAP EO) Sinn ow. pT Soe 

rh ee BOI Gis glntl ges csyiys ahs soluble alcohol. ....... yellow monocl. . 

Ried wee ee: BODIE. °F hse sae. soluble alcohol. ....... monoclinic... .. 

ite § eee 29 .40° 77 .3100° s. sol. al, NH,, Methyl al.lreg. or tetrag. .. 

Gls tein Ct gee wat. BSG VF. So): Sapa es Oe reddish-brown . 
WV fee < at aim Fm soluble DELS NA ~2-<\f' te ard Mielke edb os OL bright red..... 
f Shee eee Vawscule. f) 2 eee. insoluble alcohol....... olive gr. needles 

Ore 55 sees. - OFG73 1425100" _. 10.005. aleohok: 2... ....: yellow regular . 
TOS 2... BRIO. soluble MA s@neole:.) (Raat he Se Oe tetragonal..... 
RIGS 3a Sera EY «od tech: ahre «| ole gies np Sat QR Ly scent ee 
{bee es bh tao 430° BOCOMAP os | ns + oa ayes ntti Se Ya lade Ls Ble ei yellow monocl. 
PB lats eae accu os soluble decomp... . |s. soluble.aleohol. ...2f38 se. 
ie espe soluble v. soluble jsoluble aleohol........ regular igi os 
15a eee 47 , 180° vHsoluble . | .A/52.4 Lee) 4 4) Pern orange monocl.. 
TR eee. wersoluble, & Ais RRI)... insoluble alcohol....... monoclinic... .. 
17| dec. 165° |42.89° I Salo a aiteerd kya fas ee light green crys. 
1 eRe 2 eee polible sy ..| (8. Ado. 3k: insoluble alecohol.......|/monoelinic... .. 
14? | Geld SL Le eas y. soluble |decomp. _|s. soluble alcohol...... hexagonal..... 
ZOK cas sae RT SS. SUMMA AT: PAGO REED A aes 1 Son rockin we Ad, s ea rhoin bic. iy 
PAN Yen LM a 102% BOlGG aw \ ea le aaa elie ass OME. monoclinic... .. 
ye I eae BoliDlewe. .) (Aeris. bik ele... PRO Mem LA, 
PA ian ey Somes soluble + |soluble v. soluble alcohol. ..... rhombic tablets 
Pe ek ee 2.6 15° PAO ea ti | aos Ais SA RTD, Ske 8k rhombic....... 
pate) Bhs, os aD vy. soluble jv. soluble |v. soluble alcohol. ..... repularin ina 
7 8) ee A a s. soluble |v. soluble . jinsol. NH,Cl.......... erystalline..... 
Zi hebe Mage te decomposes |decomp. _ |insoluble alcohol.......|monoclinic... .. 
ro) MIEN. SIG ya aies Fo whee wh. ae monoclinic... .. 
29| dec. 210° {118° 871 100° 3 .820° alcohol. ......- _.|rh’b. or tetrag.. 
SOF ee 19) 4 soluble decomp: .. |sdlubleialeohol’ie... Ss rite ee 
SL aee ote A) 24 4 215° ALES NEAR Ce 8. Ry ae he trimet. prisms . 
D2) Be KE A BESTE PL METER 5b oxal weer Soe en's Ran os cpu ee Lgisesve sini trimet. prisms . 
Ha) eh ese rae ey soluble OBOE OLGNR I. «i optr ua APE ee hd ah, rhombic dt, 
ee Ol eae age ON MENA 1 Vite 8 vores «<i s.sol. NH,;insol.al.,ether|red octahedral . 
2 PC ie TEAR PADI Pe we ei de ends, ow Ke rhombic. ...... 
=) ae See ei ty OE AI Palen |S wiaris weg bs ahd ews wgninels monoclinic... .. 
PS ears eee 25 decomp. __|insoluble alcohol....... monoclinic... .. 


SO ae olteIO 2). Shave se. st DOOGHb hein dea ik eRe ~ Oe tetragonal..... 
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Melting 
Point, 
°C: 


Ammonium 
phosphate meta-... 
phosphite......... 
phosphomolybdate 


salicylate 
selenate 


ef [ai\el ee. a, 0) s 


SP VTS. cel 61.08 o Owe 


stannic chloride. . . 


sulphates). sir... 
ic 3 
sulphitesigi Ai 
sulphite acid...... 
sulphide.......... 
% penta-... 
sulphydrate....... 
sulphocyanate..... 
LATLTALC HH. wis ha 


cc 


thiocarbonate 
thiosulphate...... 
tungstate meta-... 

“ para-.... 


see ee 


21;Antimonic Acid .... 


22 


‘c “é 


“* pyro-. 


23|Antimonous Acid... 


24| Antimony 


bromide nudes. 2. 
chloride tri-....... 
cb penta-.... 
fluoride tri-....... 
ta penta-.. >; 
hydride (stibine) . . 
iodide tri-........ 
<3 ig3 
ciate! ei 
oxide tri-......... 
ete Art ry. ss. 
oxide pent-....... 
oxychloride (-ous) 


oe 


(-ic).. 


Specific 
Molec- Gravity. 
Formula. ular Water= 1. 
Weight. | Air—1 (A). 
H,=1 (D). 
(NH,),P,0,).....--.|388.33 
NECAIPO Sidhe 90° 10/\\h... Neen 
(NH,);P0,.12MoO,. | — 
BHO Rucoles. & 1931.24 
WHC HOG es 155.08 
(NEO Seu ae &: 179.28 |2.19718° 
(NH,).SnCl,........|367.84 |2.511 
(NH))SOfoak 132.14 |1.7687% 
NH HSOs hae fhe 115.12 |1.787 
(NH,),SO,-H,O..... 184717110 eae 
NHHSO,25.) abe, Og" 2 aaa 
(NHS). Si tea 68.154 eee 
(NHDSBtwia: peer 196.43 
NHGHS sella 5112) |) eae 
NHSONS Aiy.0405 5%) 76.12 |1.305718° 
(NH,),C,H,0,...--- 184.12 |1.601 
NH,HC,H,0,......- 167.08 |1.680 
(NHS .CS. Shea 144/29]. eee 
(NH) 6: Os@ma es 148.22 
(NH,),W,O,9-8H,O. .|1124.2 |.......... 
(NH,),W,O,,-6H,O. .|1888.3 |.......... 
HSbO shit cle 169.21 |6.6 
HSb OR ke). pas 35643 1... 
HSbO. 5. sce aes 153..21:)|. . ee 
Sbhisetete ieee: 1.202234 16 62 
SbBrett sei ce 359.98 |4.14823° 
SHG) sitive ee 226.58 |3.06426° 
SbOL YA lanabe sd 297.50 |2.3463 
SB la hide toe ed 177.2 |4.37920.9° 
Sb Re ie vib ae: 215.2 |2.99022.8° 
SbE sie RIA... 123.22 |4.34415°A 
SiLaaee at tae’. 20 500.96 |4.84826° 
See Meera) Mahe 500.96)|... cua eee 
SL Ktenetan i 500.96 |4.76822° 
SiO Aeeaenae oe 288.4 |5.2-5.67 
SOS aia ete 304.4 14.07 
SIO ee eee 320.40 |3.78 
SbOW): Gietiaceakn A 171.66 
SHOCIMNS Avarh Ne 242\ 58 t... vise 


eofesevee © 1s ee + ae 6 6 6 


eo 8 8 © © 6 6s 6 ee uo se Ss 6 6 


oe eee ereeeloewre sere eee 


cee ec eee ee 


eo 0 8 6 6 6 6.6 6 S| 8 e & wy on 6) 026) 8 


cee eer eres 


oecere ee weerteeo ee ee wee 


7H,O,100° 
4H,0,100° 
decomp. 
H,O, 200° 
decomp. 
630° 

94 .2° 
13822" 


red heat 


O, 1060° 
O, 450° 

















7 ee we ee ewes 


ce eee * © @ Of we) © 
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Solubility in 100 Parts. 
Crystalline Form 


Alcohol (al.), Acids (a.), and Color. 
Alkalies (alk.), etc. 


IPR T IS Dev alane in © hd Mad io es oe tetragonal.... 


S600 OF GPS 16 O'S & SO) SH OLeh ee a of Oy 6 a Hi 0,'@ le “e | @ @ ee 6 6) mw mb) ce, fa, ee 


insol. al., HNO,; sol. alk./yellow....... 
ia sit 43. 525°, 1007 al ....../monoclinic... . 





Se acs ig et ND UE 9 A 2) aa I rh’b. ormonocl. 
EMS EMO TRA PO) |e os. We ciice’s c[ esis atc titeiein aes eee regular: W.). 2 
insoluble alcohol. ..... rhombiers2’. J". 
So Shoe Rees NU STE Oot Todi eaee POnanGREeE E he Fan Ste eee Diese 
13400 IS A ee ad ee ne insoluble alcohol.......|monoclinic.... 
emma TOUEENO Se fb IOL 5 0.5] noes weery eibehgieln acs acecece, ook rhombic. ..... 
Stews 2... RELL MEA ita. eo orc] o- yeipinelsis eM oe -Stoost. 2 tanh eeeaaes| DUISIIS 
EME SOULE PMB Ot Sst to cists oy) | 2-8! nn 5s se wee eA coon e orange red 
Un al burt. . v. soluble...|........../soluble alcohol. ......./rhombic...... 
1220° soluble’ aleoliol< 2. .aal ty eee: ee 
A eon soluble Re oe: | BREE oe eee ss Oviete-s(MONOslNie./ se 
be eet tare s. soluble See oe Minos Bley Solve. alkticatudtly ame meee 
bad Mekal: v. soluble |..........{insol. alcohol, ether..../yellow....... 
antares soluble 8 SR ery Ne ME TAREE go sYe laa Lares: wala p 
ro 8 SO TG 7.) i ss ee insol. alcohol, ether. .../octahedra... . 
De EBAY: « . ee a as a... 2 Oe POR Oes Sen ieee 
SPA 5 s. soluble  |s. soluble [soluble acids and KOH |............. 
sea etees s. soluble eeeatibie: asomible} KOH Air eo. eu Lae aa 
mage ae Cra insoluble insoluble. {insoluble alcohol. .....|............2. 
insoluble insoluble _ |sol. hot conc. H,SO,,aq.r.|hexag. rhomb. 
decomp. decomp. _ |sol. HCl, HBr, CS,, al./rhombic...... 
26/223 . 5° 601.6 453 160° sol. al., HCl, H,C,H,O,/rhombic...... 
27|102°-103° * |\decomp. decomp...) \|SCRH Clie iy.iu.0c'.. eee eee 
sublimes MOLD IGE yA PACICOCOMLD ess, 5 [a.ceh oe RARIMPE os Breve eat octahedral. ... 
155° ROEO IES, 4 ost ees Se. soluble. B34 2'5..25% ee oily liquid.... 
—18° + 20c.c. 1500c¢; etal: ;2500c.c.CB,. .| tain sev oe. 
401° decomp. soluble alcohol,...... red hexagonal 
401° decomp. |i HCl............|yellow rhomb. 
401° decomp. EOS Py se otectiteeh red monoclinic 
0018218. sol. HCl, KOH, H,C,H,0,| 9 metric 









2 * She octahedral 


5 PR SS. insoluble Wiaouble <klsOlunoL cones HOP sos. eoattiad, 24 
insoluble insoluble |soluble HCl, KOH, HI ./yellow....... 

ce Se insoluble decomp. __|insol. al.; sol. HCl, CS, ./monoclinic... . 

Se ee insoluble decomp. {soluble alcohol. ....... Bocce it ae 









* At 68 mm. t Decomposes at 150°. 
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K Specific 

2 Molec- Gravity. Melting ~ 
& Name. Formula. ular Water = 1. Point, 
= Weight,| Air—=1 (A). 7, 

a H,= 1 (D). 
1/Antimony sulphate. .|Sb,(SO,),.......... 528 .41/4.89 decomp. 
2| sulphide tri-...... Do poate at eee 336 .61)4.652 fusible 
3 < Penta. 16S ssa veer wees 400 .75/4.120°° fusible 

Antimonyl 

4; potassium tartrate. |K(SbO)C,H,O,.4H,O|332 .33|2.6 4H,0,100° 
5| * sulphate basic... ./(SbO),S0;.Sb,(OH), 1676.50)... >... t Se 

| 1.879 A. = 

OIATP ONS (oa ea S Acs. 39.88 19.96 D. — 187.9 
7|Arsenic crystalline. ..|As,......3........ 299 .84|5.72714° 850° 
8 UAVATIOLD MOUS.cy HAS) Pore a weary ite 299 .84/4..716'S99 ae 
OU GIG RE dios. ed AB OUP EOS Wo 150.99)/2.5 35.5" 

Lit y EOL! ey... chee, 71h ASHP cAn paaee ean. 169 .96)5.964 D — 80° 

PUN iodide dies. :.).05 sh. ASE Rie RAL ER tae 325.. 60). Biehiekn aoe decomp 

135.5% 

12)", pentoxide » ...:.\.....«. ASO SUSIE ave 2 229 .92/3.99-4.25 {red heat 

13} sulphide di-(realgar)|As,S,............. 214.06|3.4-3.6 307° 

14 fo penta-... ... As,S; 1310-271). :. ee v. fusible 

15|Arsenous bromide.../AsBr,............. 314.72\3. 6618 31° 

ior chloride the. 200 Asli ty. Ree Be 181 .34)/2. 2052 —18° . 

dF} Ord et teers.) ASH Oates reper 131 .96|2.73 —8.5° 

18| hydride (arsine) ASE iey.. eit ows 77 .98|2.695 A —113.5° 

POU OGNGR TA AES 5.12 Asl oa ied:.. | Rees 455 .72\4.39: 140.7° 

Le fep ae aemr Aa aan | As A moa Mahicterc ie ian: *,/395.84|3.65-4.15  |sublimes 

a BPN Cs Teer AB OM, Ole Ute i aa 395. 84/3 .738 200° 

22|. oxychloride....... ABOUT late LS aac: 126542). tL aoa fusible 

Zalmaphospbide t..1.2.41.8 | JASP Waka) MeL ls 105.96). cee ee ee 

ZAlsehenide te. 05.7. . AS Sei. ieee: 8 386 .52/4.75 360° 

25| sulphide (orpiment)/As,S,. .|246.13|3.40-3.46 (310° 

SO AUTIC OTOMIdes:, 2.5... AAU Br Se Wale. Ae 436: 96). . cee eee eee 

21 i MOMEOTICO I, s.2:5Raveyces AUG S15 35 i Fee Ge 303::58)...;seuceiclahwae 288° * 

28 PEO ais caataet AUC 2H. .s.sises 339.. OP. hope eee decomp 

2o) cyanide | tyicidcd We ‘Au(CN)3;.6H.O: .. 383k 33). 2 voi ee 

30| hydroxide........ An(OH) jam vic .'s 8 248722|5'\ deena 14H,O,100 

LMOIOCIIE! Be hae AULA eae oo oe 577: 96) ...../20 SE 

32| hydrogen nitrate... |Au(NO,),.HNO,. 500 .30/2.58 decomp 

3H,O 

Sank LORIGGONS, (eo.s ns» AIO sPi aace ee ators 442.40)... Tate 0.160°F 

o4]* sulphates) Wie .ai bes AuO, .2803.H,0 5251620254) . 0 i: ieee ee 

oa), sulphides. 332 22%.) A ELST iether 490.61). . Vicia ae 

36|Auricyanhydric Acid HAu(ON),. 3H,0..1.161356730).. . ieee 50° 
37|AurichlorohydricAcid|HAuCl,.4H,O...... 412.11)... ccke eee eee 





* Under a pressure of two atmospheres of Chlorine. 


+ Loses O, at 250°. 
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Boiling 
Poiut, 
i Ce 


u 
eo 
a 
§ 
5 
aa 


A O.C & © 6 6 61a.% © 


ae & £ ele + Se Bo 


| 6|—186.1° 


esa wl ene Se © 
ose ees CGH 4 
aoe 6 416 Re eS 


eae 60'S 6 6.8) 0 


Orane) Ce ie) a 6 Ona © 
ere ee ewe eee 
6.4 8) 2 B'S 6 D0. 6 6 


@ 61a 6 676) 8 ce. @ © 
a 66 6 Se 0 0.8 « 6 


oer e ew ee wee 





5 . 268-7° 
insoluble 


5.6c.¢.1° 


insoluble 
insoluble 
16.7 
soluble 


150 
insoluble 
insoluble 
decomp. 
decomp. 
decomp. 


Solubility in roo Parts. 


Hot 
W ater. 


decomp. 
decomp. 
insoluble 


35 .7100° 
decomp. 


3.43¢.¢.50° 


insoluble 
insoluble 
50 


SO Oe 8 eS 6. © 


ieee. ele = tis @ «8 6 ve & = 6 e }\¢ 6 © © 9 6 © «@ ©,» 


v. soluble 
insoluble 
insoluble 
decomp. 
decomp. 
decomp. 


mis) & Ob Mig 6 6 eb # ele ble a po 2 6 


age S16 ere 1.6, © 1b: @ 


decomp. 
insoluble 
0.00005 
soluble 
68 
soluble 

v. soluble 
insoluble 
insoluble 
decomp. 


insoluble 
deliques. 
insoluble 
soluble 

v. soluble 


decomp. 


v. soluble 
soluble 

v. soluble 
insoluble 
decomp. 


ee ee ee ewe 


decomp. 


id 6 Sms. ole. 6" 6 


ee 


v. soluble 





Alcohol (al.), Acids (a.), 
Alkalies (alk.), etc. 


Crystalline Form 
and Color. 





solv SOM ae Ais bh ae 
sol.alk.,.NH,HS,K,S,HCl 
sol. alk., NH,HS, HCl.. 


insol. al., sol. glyc...... 
5. 515° slycerene 


eo @) ae) G6) 6 © @ Sia) 8 Behe 0 6a eee 


sol. HNO,, Cl,.H,O... 
BU. Tay NOW ALE esa a 
soluble alkalies........ 


ese Le uae eye Belle Le) a) Anim) 6) 0) esa Je, Ohet 'e 


Vv sOlUbIG,» arn 2 Spas 
sol. KoS,/NaHCo, ....... 
soluble alkalies, HNO, . 
solude HBr, HCl. <2) 
sol. HBr, HCl, al., ether 
sol. aleohol, ether...... 
s. soluble alkalies. ..... 
soluble alcohol, ether .. 
sol. alk.; alk. carbon- 
ates; HCl, alcohol 
sol. CS; insol. al., ether 
soluble alkalies........ 
sol. alk.; alk. carbonates 
soluble ether.......... 
soluble alcohol, ether 
soluble alcohol 
soluble alcohol. ....... 
soluble conc. HNO .... 
soluble iodides 
soluble HNO, 


Oe te) 6) Se Ode 


os ee ee ewe 


soluble: H@lgen .. 2 2 an 
sol. HCl., 17 Conc.H,SO, 





e » o 0 of 016216 wee @ 6 


black hexag. oy 
OTANSG sae au. 


octahedral..... 


ee, 0 66 6 © © « exe) (8) © 


e.¢ 6 © 6's 6 4 slot ale a 


gray rhomboh. 


black amor- 
Me seohenetait | phous 
amorphous..... 


red monoclinic 
yellow........ 


(prisms. . . 


needles 


or ee eee 
op Te he, se Spe le, 16) Op ore Ree, 


6.9 (os. 0 6 \@ [a0 halos ove ‘4 


red hexagonal. 
reg. octahedral 
amorphous. ... 
brown pts janie 
.. ..[monoclinic 
yellow or red 
dark brown... . 


..{red brown leaf 


Orange...) soe 
yellow brown. . 
dark green..... 
yellow triclinic 
octahedral 


sol. NaS, K,S; insof. a..|brown......... 


soluble alcohol, ether 


ew 6s) 0) ee) 6) 0 Le) eres) eo, & *) « (6). © 9) 6 








t Decomposes at 230°. 


. tabletsgivin ii 
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CHEMICAL ANNUAL 





2G Specific 

3 Molec- Gravity. Melting 
8 Name. Formula. ular Water=1. Point, 

3 Weight.}| Air=1(A). 2c. 

a H,=1 (D). 
1/Auroauric bromide... |AuBr,............. 35704) ...5 DUP dec. 115° 
aie chloride fk cos AuCh ye aati ae 268.12)... 4. See dec. 250° 
Sl es OREN oath eae AO ee Ee ae 410/4:]. 220 dec. 250° 
4) ecsulphide: ty awit PUSS hiaes Rade te acess 229 21\. 2 ci ee dec. 140° 
5|Aurobromhydric Acid |HAuBr,.5H,O...... 607.96). ...5. ane ae 
6|Aurous bromide...../AuBr............. QTR! Sa dec. 115° 
PPE COIOTICGS "Lic. Oran AUGIAD foe cae 232 ..66) . 2) «5 aim skeet ee 
i Ce ADICE.. bas say SATIN Ge eee tae, eae 223211 ls Gahan decomp 
OV HOdIdeL eo eit een Air Eas Moet ke. cee 324512). . oe dec. 120° 

101% Oxide wea ck PaO Fe ES ee 410.40]... 2-2 dec. 250° 

11) sulphide*.......... POS CUO he fa arae 426.47). oe... demi eee 

12) Barium +7 43 3.1. se Bagh cea ees, 137;37|3 -7Seeee 850° 

1D) PACCLALO las, b a's army Ba(C,H,O,),.H,O.. . .|273 .43)2.02 decomp. 

14} - arsenate... 6... Ba(AsOQ 7 tise 53 690.07 | 2... °. dens ee) ee an 

15 Goya et eo. USA SOs FL Oh a sal: 295. 35| ee ee HO; 1605 

Lis Doridewean Wings. s . Babee Cee 203'. 37/4 .3615% ce eee 

17| sbromate......... Ba(BrO,),..0;. -<% 411. 23/3 .820 decomp 

ASio bromides Ska: Ba Brag Reo: 2.68 297 .21/4.781% 880° 

19 Ret 2 «AE psa eias dee Ba Br, 2HoOve. |. a6 333 . 24/3 .852% 2H,0,100° 

20) } carbides :/2..5. 428% Backs hak tated techie: oe 161..37|3'. 75), See ee ee 

21) carbonate. .......%. BaG)) eer os 197 .37|4.275 1380° 

22) chlorate..... oe? 4 Ba (Clos) AL Or..c% .|822 .31|38.179 414° + 

23) Pehlonide ye -4 ay Bate a ate eos 208 . 29/3 .856# 960° 

24 eh ati ai. bb We Geheae tafe BaCh. 2H. leuk 244 .32/3 .097% 860° t 

25| chloroplatinate....|BaPtCl,.4H,0...... 617 :39/2. S62 ie | oe 

26| chloroplatinite..... BaPt€l3H,0)):. 2% 46/2863) 088 Batiste tere 

27> chromates 201. 23 BaGr js Fisoae eee 3. AQBAOT (ee) Sees 

28} cyanide..... inte) | DOC VAs ee foes O91. os SAM hee ieee ee 

29| dichromate....... BaGr Ossian. ae JOT | ond, 4 since Sea aie een 

30 Oo Va ee ees [BaCr,O,.2HLO ..... 1889.40). oe ee 

ol) » dithionate :\)).s 0 Bas OL2HIOW . ee ; Pee RA AL 

32| ferrocyanide...... ST4). OS 0. 

33) fluoride. 2.0 ...5.5..4 Ba tle Sater, dew ca ee ; 

34; fluosilicate........ BaSiky Awe. ean : Ps eM rn Pe 

35) fluobromide....... Babr Baby ose. ; 96. ME Rene 

36| fluochloride....... athiaignn ovale 

37| fluoiodide......... BaloBar ey: 26 21a eee 
39| formate ss niu, Ba(CHODsic.4). 26M : 212) Gia ales ‘anges 











* For other compounds see *‘ Gold.” ¢ Anhydrous. 
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8 Solubility in 100 Parts. 
rs Boiling Crystalline Form 
By Somnh Cold Hot Alcohol (al.), Acids (a.), | 224 Color. 
z C. Water. Water. Alkalies (alk.), etc. 
ha Mian nk a COOTER gt alert SBR DRA es peo tating abe ga lack yar Meteo 
Ry she ot sci Ree otras sss [a ates MEE caput AE ee dark red...... 
Se insoluble insoluble  |soluble cold HCl... .. ./olive brown... 
(| ET PES insoluble insoluble __|insol. acids; sol. (NH,),Sjblack........ 
Ales. aincrgch M BOREL IE Yt? nests. 1 1. aetna mone e te ee red crystals... 
A ACE ple TSS 9G a1 bY tale Gi decomp. by acid....... grayish yellow 
pS eta aad insoluble 6 Eis aa Re MMA Ae Se Co yellowish white 
SS ae ane insoluble insoluble _|insol. acids; sol. KCN . ./yellow crystals. 
el Rae insoluble s. soluble |sol. excess KI......... vellows i), se. 
Cy Ae eS leae s. soluble insoluble sol. HI, alkalies. ....../violet........ 
Ni! Ae la ae ISOM TGe Le ed eect, . insoluble acids........ blag") aes 
12}vol. 950° = |decomp. decomp sol. al., a.; insol. b’z’l,|silvery crys- 
petroleum tals 
ifs bg 62.9:3° 80. 599° insoluble alcohol. ..... Prisms 2 oes 
Vater ee odo. Saat ©. bcc a eee saluble‘acids; NH CT. ites ces as 
MAI A ads hs. «2h bes Wis CO A Reo Rien fia en mae pearly crystals 
LE ee dake a ss insoluble insoluble soluble HNO,......... black regular. . 
ra al oe 0.30° OKAY) Oe 80 EN IRL ERE cad oh hd monoclinic... . 
Ii sa 4. 980° LA CSc eee. Sas Yc peu a ae 
bh Steed ee beg 1250 181 .7100° |v. soluble methyl al... .|monoclinic... . 
De i ON a a ed decomp. by acids. ....\gray crystals. . 
2ildec. 1450° |0.002220° |0.0065100° |sol. a., NH,Cl......... rhombic. ..... 
ria i Oo a Ray 19. 28° |B cet coal InN MONEE Te Sa ie ea i monoclinic... . 
7g Sena wee Ae 30.90° 62 .7100° insol. al.; s. sol. HCl, 
BAN a an 36 . 20° 73 , 5 100° EEN Oho petal (2 Su PS it ae 
PADS ie ps eee wt a eat Ba lana eel Pane decomp. by acids...... red monoclinic. 
ZN. Baa BALES SES ONE tate kk Vesoluble 9575" a)) 305 3 laa [plates 
AT ica. Saas ow 0.0003818° (0.0043 soluble HCl, HNO,... ./yellow rhombic 
73 See eee Brea NR Pit a *, 1S" alcohols.) \ as | baa aaa 
BOI A ten ond. BrGauble > [toy a. x. sol. hot conc. H,SO, .. .|red monocl. pr. 
ee hee « ECL TeeT Vereen ce RS bolt ee wes este ha 9 or ate yellow needles 
BU ae se ake 24 .7518° ORIEN Mian oO nhs leans, SUNT rhombic. ..... 
DAT de ee Pitas ot « 0. 115° NUS ] RRO SD RRS A ML IE ba yellow monocl. 
re | eatin Eee 0.16318° s. soluble |soluble acids, NH,Cl.: jreg. octahedral 
ae rd ce, ot 0.02617° Cer AA HNeOLs Alo euRet sole” ECUia tek eens ae 
NH,Cl. [HNO,). 
ka: Sn decomp decomp. __|insol. al.; sol. conc. HCl,|/plates........ 
Gia tea» decomp decomp. _|insol. al.; sol. conc. HCl,|plates........ 
HNO, [HNO, 
SatGhcats dates’. « decomp decomp. _jinsol. al.; sol. cone. HCL,|plates........ 
Ot ee 27 .76° 39.7180 insoluble alcohol, ether. |monoclinic... . 


t Loses 2H,O at 100°. 
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w Specific 
Bie Molec- Gravity. Melting 
§ Name. Formula. ular Water =1. Point, 
Zz Weight.| Air=1 (A). a 
Ho=1 (D). 
1|Barium hexanitride |BaN,.H,O......... 239 45). os an ee explodes 
ON EVOL Ga: Bal ees oe bie 139 .39)4.21%° volatile . . 
3| hydroxide. . -t\Ba(OH)t8HLOL yn 315.51|1.656 13°58 
4| hypophosphate..\.|Ba,P.0,. .).. ...\....). 432,82) ...- ‘4 wen 
5| hypophosphite. . ./Ba(H, PO,)>. H,O...: .|285750|2.875.) gee 
GAMlodstewiet.. denen oa LO jad Obey ae 505 .23)5.23 H,O, 130° 
Db OCICS thie to. 4.g i DSeidans ten ated. plow toa 391 .21|5.150% 539°—-740° 
8), manganate.-) 640: Baling), ta tia. 256.314.8573 0 se eee 
9} metatungstate...|BaW,O,,.9H,O..... 1243.5/4.298 7) eee ee 
10] nitrate. . a ALIN) Jase Bal hair wake 261 .39/3 .24428° 575° 
BU ni crite fe coe Ba(NO,),.H,O. . 247 .41/3.17329° dec. 115° 
12} oxalate .. BAC LOR eee 243 ,.39|2.6578 - neath ee 
13| oxide.. Ba Tae ie a a aaa 153 .37|4.73-5.46 |BaO,.450° 
14 * Bad). cides cca’ 153 .37|5. 32-5. 743i eee 
15|. perchlorate...... Ba(ClO,), 4H,0.......|408) 30). 2. eee T 
LGl\y periodate: Vio. 3 BatlO ag ean ct 1132 .6)sc.°) < . s\c eeee 
17|. permanganate... .|Ba(MnO,).:....... SE. 3) | soe ae eee 
ion GHErORICE Is, sv Baers, oa .teabte cc ie 169 .37|4.96 O, 450° 
19 Bat Ba@a SEOs teas 313: 471... 0 Rae eee 
20} persulphate......|Ba(SO,),.4H,O..... 401. 57)... ee 
Piitapbosphate trie. oni Bay PO) tle 602 . 19) 2.40.3 3 eee ee 
22 “4 mono-.|BaH,(PO,),........ 331 .48)2 .Qonie) hee 
23 oy di= in. (Ball BG ts fy ae) see 233 .42|4., 16515) Goa paee eee 
24 pyro-+ .|BayPs@. Myo 22ts ose 448 . 8014. 11600 0 eee oe 
25| platinocyanide... BaPt(CN),. 4040. . :(508..67|3.054) mae: eee 
26| selenate......... Base sae ueetin wt 280 : 5714. 752s see ee 
Oca SHicAtee Roku. £,.- BaSiO,, FADIA RA 213 .67|4.4418° 1470° 
28 fa 2 BaSiO,.6H,O....... 321 .87| onsaehe ee ie ee 
4.476 1580° 
29} sulphate.... BaSQ,. . “pes hee! 233.44 eee debonit 
obits sulphate acid.....::|BatHSO gw. as B31). BBs ss 54 se 
31) sulphydrate. . “Bat SH )e4HO.. ta: 275, 59] S. saps cone 
S2l,.sulphidermono-22 Nba come ae ve 169 .44}4.2515° infusible 
33 tT" te Lo he hy WRT ge OM eyo 201 . 52).....00. i 3) 
34 ig tatra-. #1 Bap Os. Jae een 283 .67|2 .98 dec. 300° 
Bon -Ssulpnite.: ey aries BasOgy tee. dice es 217.44)... eae epee 
36} sulphocyanate... |Ba(CN Baal. 289.57)... ».<)eeeaphe ee een 
Bvi\> tartrate yin, an ba HO, 0 eee Me 303 ..42|2 .98020-8 7 ei crane 
38| thiosulphate. . BaS 0,.H,0 Non are 267.5313 .447 eee 
39|Beryllium (See Glu- 
cinum ) 
4O"Bismuth...j)... 0.00. BGs cis hae ae 208.0 |9.7474 270° 


* Loses 7H,O at 95°; 


8H,0O at 780°. 














INORGANIC COMPOUNDS 


Cold 
Water. 


v. soluble 


decomp. 
5. 5615° 
s. soluble 
29 
0.008°° 
170° 
insoluble 
decomp. 
5 , 20° 
580° 
0.009318° 
1.59 

v. soluble 
insoluble 
62. 511° 
insoluble 
insoluble 
52 20° 
insoluble 
soluble 
0.01—.02 
0.01 

316° 
0.0118 
soluble 


see ee ee wo we oe 


oe eee ee eee 


soluble 
decomp. 
soluble 
4115° 

0 .019720° 
soluble 

0 .02618° 

0. 267517.5° 





insoluble 


Solubility in 1oo Parts. 





Hot 
Water. 


v. soluble 


decomp. 
182 , 780° 
33 

0. 21100° 
272100° 

We salable 
32. 2100° 
Q735° 

0 ..0228100° 
90 . 880° 


© Gf ..6) fe le: o 0 (0:0 
re) es) a 


6 10k 4M ORSC 0) OOo 


@ 6 a. Shae ee. ee 
@ on CL Gh G1. 6) 6 456 
@  Genee foe 4.6 6 
Cero y YOM, 
© O.OLel fe) 6. 4) 6) s 


Ch TPC y ty CMa it A 


te ealuble 
0 .0017780° 


0 ..05890° 


€ Oe Leite (60 6,0 (6 





insoluble 








Alcohol (al.), Acids (a.), 
Alkalies (alk.), etc. 


a (Oxe os [Ge 6 6 2 ie: 6 ist 6 0,6. 6, ne) a Jae 


@ ¢ alah oh e 6 a 0: mie lene 6,'e) o)] 6. «6 16/6 


soluble al.; insol. ether. 
soluble alcohol. ....... 
insoluble alcohol. . 

insol. al.; sol. HCl, HNO, 
Vv. soluble alcohol. ..... 
decomp. by acids 


insol. al. 8, sol. acids... | 
1.6, 94% alcohol 


sol.acids NH,C1; insol.al. 


soluble HCl, HNO. . 


Se 6 6) eye, eo, See sett. obi els eo ers 


Bk M8 stint eve ec 8 
© @ 19 6) 7a, lm 1) eae, @LSh 8! &) 6 eX 0' 0 6 ope Le 


soluble dilute acids 
soluble alcohol 


S [e.ei.eile .e, en © 


se ee ee ee we ew we ow 


coe oe ew Be ew 
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Crystalline Form 
and Color. 


crystalline 
crystalline 
tetragonal..... 
needles......:. 


monoclinic... .. 
rhombicw 7a: 
green hexag.... 
tetragonal..... 
regular? ... A200 
hexag. needles . 


cele 6 66 of © ‘ete 6 de Je 


eis ele) ele 6.6 jefe: ¢ mye /e. 
“se ee eee oe woo we 
Cr ey 


ee er 


soluble acids, NH, salts rhombic. needles 
soluble acids, NH, salts |amorphous .. 


aie 6: (e)eopa 6 Le, 0) 8, i) 161.6 8 50) 8 a6) ie! 6) 


insoluble HNO,; sol.HCl 


soltible. EH Cite. * oo: 


0.006, 3% HCl; 
conc. H,SO, 


insoluble alcohol..... 

insoluble alcohol....... 
insoluble alcohol, CS, .. 
¥..solublesEheie 70 
3520°, 3879° alcohol..... 
0. 032is° alcohol . . 


[H,S0, 
sol. HNO,, aq. r., conc.|reddish 


{+ The anhydrous salt melts at 505°. 


gray to yel.mon. 


ry 


@ 2) Shes ta ye 10a) le! lo, @, 6, O, &. 0, 4, 4, Behe wh OL 16 e .@ 1@ 0 ce ci *) oo ee ie). |e leh ins © (0) Onoue. 


sol.|jrhombic...... } 


amorphous .... 


Sw oe a, co 18 6 c. | 0, 0,6, b, 35 ol eg Oe 6 NOLS 9) 6 28 9 i wl * Off _ eh ele ‘7 b) Phe) 6 eo Tele 


white amorph. . 
yellow green... 
red rhombic... 
hexagonal..... 
needles........ 


[bohedral 


rhom. 


t Volatilizes slowly at 1300°. 
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roy Specific 

a Molec- Gravity. 

& Name. Formula. ular Water= 1. 

3 Weight.| Air=1 (A). 
A H,= 1 (D). 

1 Bismuth*bromide;).). :|BiBrewy ey ves. ee 447 .76|5.60 

2} carbonate sub-..../Bi,O;.CO,.H,O..... 526 .02)|6.86 

3} chloride di-....... BiG Leeann 278.9 |4.86 

4 eI a eee BiGlae SEI, os a 314.38/4.561° 

Ot er rAtertiey check BiGgHjO eis. oc: 39750401 ..8.028 os eee 
6} dichromate basic. .|(BiO),Cr,O,........ 764.0 

dle SAVATORIGES wine oe Bi(OH is iia wan 259 021) Uae ae 
OF HOCIAG eh ul.ses ah We Bil eo Seer... ys 588 .76|5 .6520° 
DECALS Soe ce a eas Bi(NO2.9H.0 | ee 484.11/2.78 
10 SRM ASU Dew. ges a BiONOLHIO.. 304 .03 |4.92815° 
LPiPoxalatesiy. . . ook BintG@.O Daemt eS ue 680 .0 
12) oxide trig obi): BLOF RRR REeD ao: 464 .00/8.8-9.0 
13 ee tetras. os Gite Bi, {2A 516 .03/5.6 
14 ‘«  penta- FOLK) pss ed ecipneteral Se 6 ore 496 .00 1.54 Sie ae 
15 oe Mira b ceeats ByuORE Osa aka 514 .02|5.917 
16] oxybromide....... BiO Breyer 2 303 .92|8 .08215° 
17| oxychloride....... BiOUl.. pease: 259.46 |7 .71715° 
1a) maoxyluoride 12.) oh BIQR Oy Warten ne 243.0 |7.5520° 
19Pe,Oxyiodide, b...y.. BiOIis Gia. £ 350 .92|7 .92215° 
20; phosphate........ BiBO Ws (eaten, 5.2 303 .04 
7A Us) (-) 0 (6 (- BL See Sete sae 653.6 |6.82 
2a) F BULPHALG. IP. . aus sh BiGO) sees es 704.21 
23} sulphide.......... Bisse ee eee es 512.21|7.00-7.81 
24|Boric Acid......... BS} OP A A ries fa ie 62.02|1 .434715° 

2.45 

SOOPON cre chris. Bee 11,0 9 554° 
26h OTOMIE. usec k hs k B Bryn teictectd «te a 250.76 |2.650% 
Zi pr COPDIAG see ete on). « BOstle tees ee 78.0 |2a54 
28 enloride wh, io. BOCES Eales lace 117 .38]1.434¢ 
CO UIOTIGE keiuscae at): BSL APARe er Oe 68 .00/2.3 A. 
oO) hydride itirsa.s BEF Uae: oa 14.02 
SLiWUGRIdE.48 tha be vend | UU es Ci Re POY ge 391 . 76/3 . 350° 
BAMPORIGG Leta tale < Vics eda A hed ueceeae ys cles 70.00/|1.75-1.83 
O35) # phosphide. wh. ee BP. Ge eninge ty Uae 42 04.12 ce eee 
34} sulphide tri-...... [eRe Be PAN a ar Bata 5 118.21|1.55 
35 ey pentaq..t4 25,5 ees ee eek eee 182.35/1.85 
36|Borofluohydric Acid |HBF,............. 88.01 
37|Bromic Acid........ HBrO. see ies 128.97) ee 
3o| Dromines fee. Brjath sities Geeeyee one 159. 84/3 .1883°° 
39! chloride) er. t BrCLIGH{Gerr . ae 295.58 |. 2 eee 


a0) -tHiorrdewete et 


* Loses 14 H,O at 150°. 








CHEMICAL ANNUAL 





a) So Cie ae One MeL eet gy We | 





Melting 
Point, 


219° 
decomp. 
163° 


Beale, SW lee. we BPE Oe eke Oe ae ae re 


© 2 © @ © 6 6 6 6 610 © & ese es es 


820°-860° 
O, 305° 
O, 150° 

HO, 120° 


o's, le © ee) ee 


e 0 D'S eo 6 ene 


oon * ¢ @ ee Oe 6s 0 6 se es = 


@ 2 © 0 6 6 © 0 6) 6.81] ele le ts) see es 


¢ wie « eae se 


"eee ee ewe 


e-e-9 © 2 0 e 6 6 & ie} > 2 © SB Sm © 16 


577° 


310° 


© @ @.6 8 8's 0 0 8 6 Sle wl ele hoe we 


t Loses 14 H,O at 300°. 
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INORGANIC COMPOUNDS 



























2 Boiling Solubility in 1oo Parts. Crystalline Form 
= “4 Cold Hot Alcohol (al.), Acids (a.), ;‘ 
Water. Water. Alkalies (alk.), etc. 
1/453°-498° |idecomp. j|......-..-. soluble ether, HBr..... yellow cryst.. 
el turd acts « « Inscuubien 24)... sola? -insollsNa.CO,.);|::eeremee ote 
| MN Teie | LCOCOIND.. .'sf- odes 2 ho HI aidan blew oe Haeinconk black needles . 
| 4\435°-447° jdecomp. j|j-......... Ola al wat ACOtONG, sacle wy oe ee 
PiaaR Casi: . . EO U Lf en ee a insol. al., sol. NH; aq...|crystalline.... 
Sime beg edie os insoluble insoluble _|soluble acids; insol. alk.jorange red.... 
73 A OMOLELG hy Geet ciy -o- 5 soluble acids; insol. alk.|............: 
Men ore: insoluble (decomp.  |35.°°alcohol; sol. HI,KI|black hexag.. . 
9idec. 75°-80°|decomp. j|.......... sol. a.,.40!% acetone .. |. ..8 5. bases. 
ae ae 4, ws meoluiblas {FT as.% 4 4: : soluble acids.......... hexag. plates. 
Mebaeit lost). 5. insoluble insoluble. soluble acidats.:,..%...b: -wesueeaee 
2 ee Meouble Oi te 554: soluble acids; insol. alk./yellow tetrag. 
Peete... soluble: Apher Sass soluble’ acidsiv yo. 4.05. brownish yel.. 
14/0,, 357° meoluplen) (5.5 Bes 5 o.2. 3 soluble a., conc. KOH. .|brown........ 
15|0,, 357 Mectuble yt heatete 4 sis soluble a., conc. KOH..|red.....1...): 
Bal ees cds. i Votel its! Cote 9 Wi.) aie BODIE AGIA, .)s\0/. ved hacece, Eee 
Emon ee.» ia -Te) Lote a 8 [ec sol. a.; insol. H,C,H,O, |quadratic..... 
a a ae insolUble 1 PAs oy cas egliibleracide: too. 30%: crystalline. ... 
| Cae er) ae msoniblas Bh. ete oe. . s soluble acids; insol. KI .|red crystalline. 
MN EP asslihy. < » insoluble —_— insoluble __|sol. HCI; insol. dil. HNO,|............. 
oY Sere BON Dey, ik PE insoluble alkalies... ... blackifitee sacs 
oly <a ee decomp soluble, acids: ......... needles? fot ae 
i ee eric ts BOOQOOLS Be Sith taee oy Fs soluble DING. oo. oe brown rhomb. 
° 100° 0 .2425° ether, sol. al.|triclinie mono- 
are 4.9% ie 2820°, 72100° slycerene| clinic 
is sublimes | insoluble insoluble _|insol.al.,ether ;sol. cone.jgreen amorph. 
3500° insoluble insoluble HNO,, cone. H,SO,. |monoclinic 
26/90. 5° GOCdInD. 41) 1 fee ets decomp. byvaltoho] 2...) sos ean ee 
DI secs es. « insoluble insoluble _ |insol.a.; dec.fused KNO,|black crystals 
28/18. 2° BISCO OR ig eee Sree decomp. byalcohol |. ...(goe 2°. ee 
29|-101° Bere CV ie Ack bee ts decomp. by- alcohol 02) u}. ius ol. cae 
May x wixtd, eae’ Reon le. | Uhsides i+ <0 soluble: N HAO thts. aabolne 750% see 
31/210° IGCOMITS aatoos Puls id'y. 5 « s v. soluble CS,, CCl,. ...Jeryst. plates . . 
32)high temp. |1.1°° n6y4102"*¢ Boluble alicondy a... ¢.. |Seuaeuene ee 
Bene eS. insoluble insoluble insoluble, all solvent... .)............. 
Persia vs 4)a's « (ORO) bd Ae a s. soluble, PCl,, SCl,....jcrystals...... 
OS ie CORLEY Be WA eetie o'o.w a's | chsh ajeia. + EW Ry fm ow de crystalline. ... 
36} 130° Ct RE og yk By a ee Se OE Vr eed Sam Teas 
Oa ee W AROMID et OSCOMP, 4. 1. a4 etc e leon our o dale AITO le eeu ae 
38/58 .7° 4.17 3 .4950° sol. alk., CS,, ether, al.,|brown red.... 
CHCl, KBr, H,O [ crystals 
BORING a Nels arte cta ts soluble CS,, ether...... yellow brown 
Ma, ak decomp. byvalk.. ....... .|prismsa.. . 204 





t Decomposes above 10°. 
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6 Specific 

2 : Molec- Gravity. Melting 

g Name. * Formula. ular Water=1. Point, 

3 Weight.| Air—1 (A). °C. 

~ H.=1 (D). 

1/Bromine hydrate. ..|Br,.IOH,O........ 340.00 "|. eee dec. 15° 

2Cadminumieet ees CANE Ree SEO Sis 112.4 |8.64217 321° 
SES SCL ae \Cd(C,H,0,),.3H,O ; :|284. 50 12.01) 
4| borotungstate..... Cd,B ;W,0O,,.18H,O: :|2739.1 |: 478) Se 
5}. bromatel: 4.4: S423 Cd{ BrOpsHi@ aie. 398.26 |8.758 decomp. 

Gl; seromide ies ee Cd BrP he Oe 272.24 |5r192e 568° 

wie < Carbonate .7/4 ey CdGOR Be Saks 172.40 |4.258 decomp. 
Sherahlorate nasi rok Cd(Cl0,),. 2H30.. S81 S535) 4 eee 80° 

Oi  GhIOnide \ ie aro see Ode Ba PRES. 6 es 183.32 |4.05% 563° 
10 Sle. | hale Teton CdCl. 2HOs ela whe 219.35 |B2 327)" | eens 
Di Sevande #\ ioe naw 2u Cd(GN) ities 164342 |, Su eae dec. 200° 
12} ferrocyanide......|Cd,Fe(CN),........ 436..70.-| “OUP AL Ae 
UB ail ors Gh Si Cd Byer es ss. 150.40 |6.64 520 
1415 formate o& S240 -'Ca(CHO, )2-H,O... .|220.43 |2:45 decomp 
15 ehydroxides. . £3) Ca(OH Uy, .., (146.42 14,'791B° H,O, 300° 
TG PAOG ALA. FU to a a CA {LO ,) at Bites as 462.24 |5.644-5.98 |decomp 
Adah «LOCIGE MRO fu Siyle Coleen’ unnewee ... (866.24 (5.644 385° 
BSI BUELL ch eave ar .mcede ctr Cd(C3H,0,)02% 2s «:/802248 | Pe 
OMT iterate soe 0 FAO Cd(NO,),.4H.,O..... 308.48 |2.455 59 .5° 
BOP oxalate: entire Cd@O 3H .OR we 254.45 |3.3218° * decomp. 
SUL EO KIGE KONI T Srv etanion Cd QS erry 5 2 128.40 |6.95 infusible 
22 AAMT AT Ee Wines ate Cd Oi 8 a de 128.40 /8.11 i 
Da ORG RIC EISUDS: fn. seid «10 Cd,0. .|465.6 |8.21-8.1819° |\decomp. 
24; permanganate... . [Ca@tn0. 6H Kore 9/453 86.01 Jee ees decomp. 
25| phosphate........ Cd Ce) shaw tei. 527 .28>)| 5 «1s 4 ee 
26| potassium iodide . .|CdI,.2KI. 2H ee 734529 |3: 3500000) Se eee 
271. welenatelii of ieah: CdSeO,.2H,0 ARORA. 291::63 |356820e0 al: eee 
BS SUL DALE. «nese CdSO;\7auiiaae, 5 has 208.47 |4.7215° 1000° 
29 SPL So as a Se SCdsOrsEuOw. 4 769 :54 |\STOSHs (ea een 
30 NTA Sie a emtinnae ( sl (a CdSO).4HOoie 4 4. 280.53 |3.05 ae 
31| sulphide. artificial..|CdS....0.5........ 144.47 |3.9-4.8 white heat 
Be,/ fp greenockiteiGds ter, Biwi... a 144.47 |4.8-4.9 |... 
DO RBULD DIGS Shs. icvagts die CaSO LSU Wel o's ‘« {192.4752 ee ee decomp. 
SAepinestate.: |... ie COW OB 8 360.400)... 3...) ee 
DOC ACSI weet Li eect! as eee Se 132.81 |1.8720 26..37° 
BO re DIOMMadensy a's 4 sho) oe er sia, i. sce te 212.73. |\4.45571 oe ee 
37| bromoiodide...... Cabra tn gaits tend 466.57. |) J) 2 Pee 
38}, . carbonate. ........ GE 8 Beg SP Cas eee 325.62 |. os GER eens ee 
39! carbonate acid.....|CsHCOs.........2% 193/818) eee 4COz, 175° 
40} chloraurate....... CaAuGl arn dei. our 471.85 |. ...o.N Le Gee 
€ierchioride. io... bk (Sen aane. te cea 168.27 |3.972% 646° 

chloroplatinate. .. .|Cs, Bi AR eo cteky OS. |. . 5 Scheie Ge) aie merge ane 






COPOMBLOR . coh ee BOrO ute oe pee ; . Cae Res 





* Anhydrous. 
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Boiling 
Point, 


Wewnd Ck? oe, G Ha. 9) 0 


& 6: eS 8 616 Ce 6 eo 


cae es 6 8 16 G8 


Mimne? war ee ce) 6) 0's, 


prere Sle, @ 8.6 »° 8: 6 


ce ee.'S. (ee /6 9.0. 0 je 


te & Oe © 6 6 6 8 6 


Ssveweecveareaee 






eee eee ee ewe 


eererr eee eee 


2. See, BOS ae €. 91 e 


<< wee we ose «et 


Fe. ees) 6! 6.9 68, 2 


* 6 ¢ 1 = © 6 ¢ © 9 © 


* 6 6 aie ote one 6. 


nS eh Oe Sen eS 6 





soluble 
insoluble 
v. soluble 
125019° 
12517° 
61.19 
insoluble 
3399 


insoluble 
4. 3615° 

v. soluble 
0 .0002625° 
s. soluble 
80. 10° 

10 

143 .49 

0 .0033718° 
insoluble 
insoluble 


13715" 


765° 


.00013 

insoluble 
s. soluble 
0.05 
decomp. 
soluble 
decomp. 
382 .320° 





Solubility in 1oo Parts. 


Hot 
Water. 


Alcohol (al.), Acids (a.), 
Alkalies (alk.), etc. 


Pan dese 6 6 eis, ei Gne. Obs, @, OLete 6,’ 0) neg) 6.L6)'e 6). 6) ©. 6: 6 


Brrr reeee 


‘Owe Cf 8 U6 8 6 8 Cele abe 6 sa. oe Coe 6. 466). 6 o) 6 @ 


a eae 6) 61.6 6 @ 1 Cue 6, a1 'e 9) 10: Whe oe ae a6 'e) eF'e..6 16 


ate) ea ee @ 8 6): © ©. 0 0.6 0 © 4.0) @.0! 6 6 oe))a)\.0\ 8 


161 100° 
insoluble 
54965° 
15()100° 
180100° 


Gib Ad SP as Adele, ee 
Pita evel e € ke \e i.e a 


bie a sel a) ee: %. 4) ,4 


2 ae, Ce oS 8 See, ale. dye 4 9 6 6) tue ae) ae wes. 6 


s. soluble 
128100° 
[2 yo 
0.009 
insoluble 
insoluble 


pC Senate cal © 16) BS Sn 8 es 6 8 6 6 6 0 il eee 6 die ie 6 6 2 


Se efecivija 6).0 & 6. ¢ 
Claas) 6 a 6) ee oe 
& (8). 6) (0) 0) 0.22 ‘8-0 


Cs, a eee, e) 51.6 2 


60 . 8 100° 
8'7100° 
135. 5100° 
colloidal 


S406 Oe 6) Be 16 
Se 66h ofte 6 las 


Bid © 6) @) a (0 oy 6 6 


60m efie).e) 6) 3” 8, 


Pia éfelistie 6) eid. 


v. soluble 
v. soluble 
38100° 

270 . 5100° 








26 .615° al. 0.415 ether 
sol. acid, NH, salts. . 

soluble Pete Wy Berens Cruces 
Peh2 alcool: voy 22 
2.0515° methyl alcohol . 
sol. KCN, NH,OH, a.. 


sol. acids. . 
[salts 
insol. alk.; sol. a., NH, 
soluble HNO,, NH,OH. 
sol. al., ether, NH,OH . 
insoluble alcohol....... 
sol. al.; insol. HNQO,.... 
sol. a., NH,aq 

soluble acid, NH, salts 

TO Leal eres tee 


insol. al. ; 


Crystalline Form 
and Color. 


red octahedra. 
crystalline... ° 
monoclinic... . 
. |triclinic. .. 

Matice oes ee 


6 © 6 0.) 08 joan 6 ye 6 56 1e 





0 8 6 6 & 6 Wate os Ss 6. 


hexagonal . 
monoclinic.... 


. jerystalline.... 


Oa. Cee wae Oe) sa0 16 


. crystalline. ... 


monoclinic. ... 
hexagonal. . 

crystalline. ... 
brownish..... 
needles....... 
prism. needles. 
brown amorph. 
regularse..s1 


. |green amorph. 


Se 6 ce° 9 Wi Fie o) Cae. eo a. 6 66 OIA 8 6, © |e wl one, saws © Nae tmrS 


soluble NH, salts, acids. amorphous 

Tite" alee olbcether, |! sr eres ees 
fa ontocunpee. 6p: rhombic...... 
Det SMe te. es fed monoclinic.... 
insoluble alcohol... ... |... [or amorph. 


s. |v.s.sol. NH,OH; sol. a.. 


soluble cone. acids..... 


yellow hexag. . 
yellow hexag. . 


insol. al.; sol. a., NH,OH |crystalline. ... 


soluble NH,OH 
soluble acids, aleohol . . 


yellow crystals 
silvery yellow. 


decomp: bY sicobol 44 ot areata. ones 
soluble alcohol +. 2004 Oe. nc eeeeten al oes 


SAG Se) Ene 0) 4.6 Bye je 0) e je Vee ies 


TEPUIAY es vate « 
yellow regular. 


DS dnie a ahieh amie: alte a le oa! ween Welpeiget Ay (a hs 8.8) me, © Sele «ep e 
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* Absorbs 30 at 150°. 








K Specific 
re Name. Formula. male Wate: at 
s Weight. Air = I (A). oC. . 
gc CD): 
1jCaesium cyanide.. .../|CsCN....5....... 158 . 821.3". ..{aeeee ee 
-2| fluosilicate........ Ce Snir, Palsy ustedes 407 .92/3 376115 So eee 
oil ey 75 Fy tn: aaa Aa SEL: A0 coset yovnenee 133 .82)/2.7 decomp 
4| hydroxide........ Gi 8) 5 Bi tee aan suey by 149.82/4.018 ath es 
Bie IOCIIO NR ae oh cvs stays Cal WAGs Baie ale roenn 259 .74|4.510% 621° 
6| mercuric bromide..|CsBr.2HgBr,....... 932.411 5... io tigi See 
7| mercuric chloride. .|CsCl.HgCl,......... 439.18). 21. %tely sca eee 
iy MUST he Ly seks > CSN Rae teat coke 194 .82)3.687% 414° 
9| oxidemon-...... GeO. stewie: hr, wae 281 .62/4.788 * 
10 “  di- orn Ofom be 4297 .62/4 .4715° 400—450° 
LA eer ee OO. ewe... (313.6214 .250° 400° 
12 RO ALEL TH Pere) cts. miaee ona beet, 329 .62/3 .7719° 515° 
13) pentasulphides:{.... (Ose! foi. (lesen ilsrciouls 425 .97|2 .80616 202°-205° 
-t4) perchlorate .:.... 5. . CsCl Qe or ae eae 232.71\< 2 eee decomp. 
PPlemDELMae: Seti MOBLOG. eats aie 323 .7414..250728 5° ica), ) eee 
16)"permanganate..:,.12<.i\CsMnO, v4........ 088 251 . 74/3 .597410-3° |decomp 
17|_ silicotungstate.. . . .|Cs,SiW,,.0,,........ 3970.8}... Soe i. Fae 
Leg SOS UD AEB Soa. won CaSOisi eo aauer 361 .69)4.24842 |......... 
LO Ce AIGe 0. or ae ene Ca5,4F0 OF tee ie 369.75). 0’. Sais moana eee ee 
20 ss dizt aus: OB FAC bar oth hrs oe i 329.78) we. eee 430° 
21 4 “ys Cs,S,.H,O 1847.80]... 2.0 222 ee 
22 . BY) BS yi 361585): “A hie 217° 
23} tartrate acid...... Cs D0) ist aac 281.85}... i. s Genet 
BAMSALCIUINE Lacie te (Ak RA eae 40 .07|1.544629-2° {805° 
DO ACRLALO Set ian boss ©a(C3H.0,)3H.O.. 7.176 21 3io ce decomp 
26| aluminate........ CaALOn fey ee ee ce 158 . 28/3 .67120° 1587° 
27/ ammonium arsenate|NH,Ca.AsO,.6H,O. .|305.17/1.90515° decomp 
28 ‘‘  phosphate|CaNH,PO,.7H,0.. . .|279.26/1.56115° decomp 
ZO MATSETUOE su. cns'caeeia CaAgt it iia Ge oe 270 .13}2. 515° decomp 
BOER DOLALC Ua. 20s o's uals Ga(BO,) 2H One 162... 1O}s-..05)< Mattos ee ee 
OS bee GFIOR. ise 55° ster es Ca Bsc niet 106 .07|2. 331875 \) a) eae ree 
BA. brouyide. irs sic ait CUB a ue os 199 .91|3.3537F° 485°-760° 
33 ff SR ees Greer 6M sees 308 . 1S) See) ace see 38° 
Aiba 4 6) 9 Co a a Pee ShgAcs SS ea 64 . 0712. 2218%.0 0 sina era 
dole ecarbonate..)) ki.) (Fatal). toe tidek. iy who 100 .07/2.72-2.95 . |dec. 825° 
36) / chlorates..)...2. Sieg GS610,), ayia ce 206 . 99}s 2; cetera >100° 
37 chloride El epee OS 110.99/2.152%° 774° 
BBG maby cohrira Sean cL Cats HO. ... 2... 129.01] ......cic ducts eke | Sod 
39 Re eT eee ae we GaGL Ohi coslans 219 .09}1 .654 29 .48° 
40} chromate..;...... CaCO Bite ant 192.20) :.. eee 2H,O,200° 
AV er Citrate: “AGias ie st). Ca,(C,H.0,),.4H,On(574639). .. Ce cae decomp 
42) ferrocyanide...... Ca,Fe(CN ),.12H,O.0./548 23). . . odie | ee 
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a+ 

















3 a Solubility in roo Parts. 
a) Poet ——— |Cryetaling Form 
3 FC. Cold Hot Alcohol (al.), Acids (a.), ‘ 
A Water. Water. Alkalies (alk.), etc. 
ye ga oe A ae | insoluble dlcohol . yeis2. ie eae ee 
Ooh Ca a eg 601° v. soluble |insoluble alcohol....... regulars... i: 
BL kAlaarty. - decomp. decédmp. |decomp. by acids...... erystals...... 
, Aes aoe 301 .3°0° soluble soluble alcohol. ....... grayish. 252 
cee Seis er gags: « 27% Peasy On. ee es Sa hic « oa poland Cee ee 
Gi irceenli. . Peo, st Ocn Matias SAS. Co S,,so.uble alcohol; .% as linden tee ete. 
7 aed 1s Cet a CO a ae ee insoluble alcohol... 4444) aales soe a 
8/decomp. 933% 197100° s. soluble alcohol. ..... oubigwnh es 
Wo treater. .|V.,80lUDIe | | Hi. / ey Ba 4 BOL abs Aaya", 4 vole orange red crys. 
10|+ soluble RY 9 SR ie it eae yellow needles 
(i ne ape ae decomp. ||}. ..%% WHEE ORAS ar, a sg choc. brown.. 
12;\decomp. STENT. (9 9 ahs the 7 MEME a EONS, yeasabecees yellow cryst. 
RIMM 20 ch s/c She eT 2 cele hs 4, ale soluble alcohol 2.40. Pawnee beck es 
1 Sa a insoluble: ssi ie. 2 insol. absolute alcohol..|}............. 
Tl ays... PARES, site 254 BR I Ret oe rhombic plates 
Pia tcet vie a « 0.0971° Tee ig ek ASS SO Pe oe, ae ae 
Ya ectass ot. 0.00520° 0. §2100° insoly alcohol HCly...o., |uow ete et 
LEN pete Se 167° 220.3100° linsoluble alcohol.......|/needles....... 
ih Re cra ea VeeOlibian tases tht ek hee Sa 5s td eryatalsacé. cnt, 
20) > 800° EV ETUSCO DIGI mere sin ars [inh We? Bike eh dats ehs git dark red amor. 
PE MET SOLIIDIDS E24) AM | oc «kc ids PHA Ca a Ram ves quadratic erys. 
ee ere en Vee eed ec LT bahde. AU Bada Ba ce « bacl’ Oran gsc nue 
PMG Fie. Lk: Q , 725° GU to ib vor) ee Abe [benzol|[or rhombohed 
0 Se eae decomp. decomp. _ jsol. a., sodium; insol./silvery hexag. 
Bm Milebas cht: « 43.6% 34, 3100° is. soluble alcohol. ..... needles. . .[dles 
rs oh a PECOTaP. . triheanes 5 ys insol. benzine; sol. HCl.|prismatic nee- 
MARA ee ks > 0.02 soluble insol.NH,OH ;sol.NH,Cl/monocl. plates 
c+”) 2k TS ape aa insoluble insoluble  |soluble acids..... [seteis monoclinic... . 
7 ee decomp. decomp. {soluble acids.......... reddish cryst.. 
2 SO 0.40%° 0.40%° _. |soluble acids, NH, salts}............. 
Pe ee hie. « insoluble insoluble {soluble HNO,......... black regular . 
32!806°-812° 125° 312105° v. soluble alcohol...... needles....... 
eReE IUCR t a mri Cra eS ee ie ald og kee ME RR wk, w ibe’, Oh peal 
= Mek ea Meeomnto AC EL! ere) Pe a ah Vs crystalline. ... 
a ft OE 0.0013 0.088 1a, ie ysol.a.,NH,Clirhombic f.... 
GGL os: whit =. SE CE) A a a ra it a rhombic...... 
MS he nn = Rota 59.50 15499° Hig e ke Bae RM Fs Se a re oS 
LN ise ae 69.19 20599° SO linia a cates Actua chap cate 
RSE Srp (lai 0 dat eG SG A soluble alcohol. ....... hexagonal. ... 
1) ee ae 22.20 4, 3100° sol. alcohol, acids...... yellow prisms. 
ieee 0.08518° 0.09625° |0.006518° alcohol. .....|needles....... 






T Loses oxygen at 650°. { Also hexagonal or rhombohedral. 
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CoNoOawm wwe | Number. 


* Density of the anhydrous salt. 
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Specific 
Molec- Gravity. 
Name. Formula. ular Water= 1. 
Weight.| Air=1 (A). 
H, = 1 (D). 
Calcium siluorides< Gale ere 15 78 .07|3 .15-3.18 
fluosilicate........ CaSils FOr his Sat 183 .37|2.66217-5° 
FOPMIALE A ais 6. TE Ga WHO tire :s 130 .09|2.021 
yA sei. ai i AS Os Ties: ORIN Oo: 8 42.09]1.7 
hydromdel ia... ca (OHye as oe 74.09/2.078 
hypochlorite. ..... Ca(ClO),.4H,O 215. OD}. scree ee 
hypophosphate. .. .|Ca,P,0,.2H,O...... 274.25 
hypophosphite. ...|Ca(H,PQ,),........ 170.16 
LOGAtEI as noes es Ca(lOg)st Biase arte 380), D1) shee we 
IGUIMGEI CC malar s Oat eve eb hens aks 293 .91|3 . 956° 
Mi MRE JOuaraae, 2 Cal 6H,0. ces ge B02. O01)... Se 
TAOEAUE LCI Tas ie | Ca(C, H Ont: 5H: 1276. 23)... a 
THOS 6 ei dao osha es CaGNOgetiein 22 we 164.09/2.36 
SAD ar aa Pe Cele as) p Ca(NO,),.4H,O..... 236.15)1.82 
CTS oc PS ear pear Ca. Nae sin tweet 148 . 23/2 .6317° 
Ai e te: Ae ts ery a Ca(NO,),. H oO... Bee 150.11)2.2313# 
ORAM epee dy atl CaC,O,.H 0. seg he yy: 146 .09|2.24° * 
MIRAE AML stalde s o-A% CaO. bE be hoa, 56 .07/3.15-3.40 
permanganate.....|Ca(MnO,),.4H,O... .|829.99}........... 
Peraxide ni, yy. CaQ,.8H.O0.n sts. 216. 20). SUP Eee 
phosphate........ Cas (PO sis 6's emcee 310.29/3.18 
<i Gini. -| Cal PO s2H Ore sis 172. 15|2. 30674" 
i mono-. .|CaH,(PO,),.H,O. .. .|252.20/2.2207#8° 
it pyro-. ..|Ca,P,0,.4H,O...... 326 .28 
phosphide........ UP, O10 MN Mk 8 182.29/2.5115° 
phosphite......... 2CaHPO, .38H,O.... .|294.28 
plumbate, +. .)..5 CasPoO monn 2s 351.04 
Plume He. ee. CaP hOGA ie 278 .98 
potassium sulphate.|Cak,(SO,),.H,O... .|3828.43/2.617° 
salicylate ..a2/40 404 Ca(C,H,O3)..2H,O. .|850.18 
GUICR BOONE bs cirercdonale CaSiOd SUAHApet no. 116 .37/2.91918° 
SULAIO OEE 4 ccs oo ENS) ie Eg 96 .68/2.5 
SUDHA e sis Cie eos. caha4s CaS) nick de baleaies. 136.14|2.964 
& (gypsum). |CaSO,.2H,O....... 172; 17/2132 
sulphydrate....... CaO ),.6H.O;.....,. ZR BZ. ee a, 
eulpaidens, .f50.0 § MOSES RINE a renal oes ro 72.14/2.815° 
BUlphite). . becieenore te CaSG@w2i.0 wy .s. L5G TIT 5 2. ope 
sulphocarbonate.....|CaCS,...'........... 148 .28 
sulphocyanate..... Ca(CNS),.3H,O. ..... 210.28 
tartrate... ow « Sea CTH OEE O., ..... [200 TT)... uae 
thiosulphate.......... .|CaS,0,.6H,O.'...... 260.31/1.872 
tungstate ..... aGaW Ottis sbaeare 288 .07|6 .062 


Melting 
Point, 
eC: 


pe et ete! re Poe 


a” oe ip! « ou « je 


eee ee eee 


@e 0 ole © bs 6 6 ef6 Pe ta Sou e 6 so 


3H,0,100° 
561°-499° 
42.31° 
1200° 


eee we ew wee 


decomp. 


oe ew eo ee we ee 


ere 0 of ee me te ep aah eae Se Toe 


ee 0° 0 be 6-69 1a \e,1 Se) © W's es Cn ee 


eee eee ee we eo ole & & © © ee 8 


© 0 8 0 ee el 5) @ Ola em Wee 2 ite tele 


bo fe. > eo! fo) eS Se Be 


2 eee wees 


2H,0,900° 
dee. 15-18 
fusible 

2H,0,100° 


2 © © © 00,6 & ee 0%) 3 e).¥ B 8. Bae 7 


oer ere ere ee elee ee ee ew 


ee ere ee eee 





ee ee 
©. € 618 Gee € o. 2.6 
© 0-4 0) a 8 A a4 6 © 
ee ea ee 
O86 eG my e660 
O ee Bie 6) 6) og be 
Cerv Cite @ 6 4) ay 


's. seas ea 6k Se Oe 


11|160° 





INORGANIC COMPOUNDS 


Cold 
Water. 


0.001618° 
s. soluble 
16° 


deliques. 
insoluble. 


9079 | 
10.5 

93 . 10° 
134°° 
decomp. 
deliques. 
0.00055438° 
0.13% 
3311 

s. soluble 
0, 003-0 .008 
0.028 
415° 

s. soluble 
decomp. 
s. soluble 
insoluble 
s. soluble 
0.25 

v. soluble 
0.009517° 


0.1510° 
0.125 
soluble 
deliques. 
0.01615° 
1008° 














Solubility in 1oo Parts. 


Hot 
Water. 


PiGi dhele & ¢ © 80 


ee. 08. 6 6 6 0 "8 6s 


1.33100° 
43592 


Alcohol (al.), Acids (a.), | 


Alkalies (alk.), etc. 
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Crystalline Form 
and Color. 





s. soluble cone. acids... 
soluble HF, HCl, al..... 
insoluble aleohol...... 

insol. benzine; dec. by a. 
sol. NH,Cl 
soluble H,P,O,, HCl.... 
insoluble alecohol....... 
soluble HNO,..::..... 
soluble acids, al........ 


“eee eee eevee 


Oe) 6, @ 01 6. ee o | 16) 6 6 6 Ow oe ete la tee <0 © e\0) he uera 


ove ww eo er eewe 


351 . 2152° 
506 152° 
decomp. 
v. soluble 
0.00149° 
0 .06100° 
38825° 
decomp. 
decomp. 
decomp. 
decomp. 


Were ¢ «6 ¢ © 0 6 


SiGeer ¢ 4ta e's eo © 


SMOG 65.6 6. 6 'Ohys 


We fs © 6 we ow ee 


oer ee eer eve 
corer e er eee 


See! & 6) 'o 0.6 ©. ¢ 


0 .222100° 


Sgvae Gre rare ko 16 


v. soluble 
0 .3100° 
decomp. 


insol. ether; sol. alcohol 
14% alcohol; sol. amyl. al 
O. Sidicoholads eas as, 
sol.dil.acids; insol.ab.al. 
insoluble alcohol... ... 
sol. a.;insol. H.C,H,O, . 
soluble acidss i) 022s 


ee ey [NH, salts 
insol. al., ether; sol. a., 


&/ do, € 6 ‘oe 
@) atiay.e! 6. el (G50 (0 6: Cal ©) 16 


crystalline.... 
hexagonal... . 


ee | 


Cy eke, 6) 6 Oy Bie is) C1 ee ee 


cia) ase ote 
#9 b lenese lee 
a @) One St ie: ee" Saver ie! 


prisms hc", 
monoclinic. ... 
brown crystals 
Prisms. e\cedede 
octahedral. ... 
regular... 2.4... 
purple prisms. 
tetragonal. ... 








soluble acids;insol. al.. .;|amorphous ... 
insol. al.; sol H,C;H,O, |monocl. plates. 
a Pehst tatisiss 5s Re Oy cas Lae rhombic 
soluble a.; insol. NH,Cl.jerystalline.... 
insol. al., ether; sol. dil.ajred crystals... 
sol, NH,Cl; insol. al 
soluble acids 


© eo 0 3)'[\e, 0 1s Jepeu/e nae ele) So lame 


brown crystals 
crystalline. ... 
monoclinic. ... 


eS Vein, oe) 6 oa) Fae 
So) 0S S26 SEE Cee 0 61.0 0a 6s & F 


soluble acids 





soluble aleohol........ octahedral. ... 
soltible HUiat 2 iS’... monocl. or hex- 
AS i<t Aer ye Chat CA oem ac, ae [agonal 
sol.a.,Na;S,0,, NH, salts|rhombic...... 
sol. HCl, NaCl, glycerine|/monoclinic.... 
soluble alcohol. ....... prismatic..... 
soluble ‘acids.......... regular..... rN 
SolIDIG VELOSO. ss 2... nate erystalline.... 
soluble alcohol........ yellow...... ¢ 
v. soluble alcohol...... crystalline. ... 
s. soluble alcohol. ..... trimetr. prisms 


insoluble alcohol...... .|/triclinie 
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Specific 




















ra ; 

= Name. Formula. Sree: Water) toners 
& Weight.) Air=1 (A). °C. 

H, = 1(D). 

Carbon camorphous ACiow 2. cag holes aoe 12.00)1.75-2.10 | fsublimes 

Stee! graphite: sero tin eas 12.00|2.255%% — 5 at 

BMS ne re CHLERTOTEC Acer cis ek peiia sano 12.00/3 .47-3 . 5585) (3500° 

4| bromide di-....... ad 8) yt rar pat Rieti os 43 Lat ee ciece we eee 53° 

5 F* LY ts ste ay US BEAR ot stants see 508 3521.5 s,s) aie 

6 oe tetra. ICBry ees cki ad cole 331 .72|3 .4214° 92°. 

wT chiovide:di->: /.3.% ORE We ah oss hin Cah Ro, | 165 .84]1 627°" eee 

IE seeder Mans ese a abe Gyahaeh teat te Se 236.76 ieee tage 

9 1S tetras i. CE ee tO Care 153.84/1.5817%  |—23.77° 
TOMsacios1Ge, Paseous., SiCOn kien erase fears 44.00|1 534.090) Boe eee 
11 a EC Un eke LD O GSM Tt he LR Al As 44 .00)1 .057-34° — 65° 

12 PRA USGIEG coe an. urs CO ion ates eee en. 44 .00|1 .56-79° — 65° 

13} disulphide........ Be Pic 8 eR ROE Ag ain 76.14/1.292% 2.63A|—110° 
PAI MOCIe ete. kien see Go ace, eaeeere 519 .68/4 . 3220.2° decomp. 
15} monoxide......... es Ors Sal ot eee Bat Oe 28 .00|0.9670A. — 203° 
16} monosulphide..... ss ater sila > ete 44 .07/1.66 decomp. 
17| oxybromide. .[gene)|COBr,............ 187 . 8412 480°) se 
18] oxychloride (phos-jCOCl,............. 98 -9211 43209.) i) ae 

9 

19| oxysulphide....... GOST ae eae ee 60.07 Sa 7 decomp 
PU RBILIGINIO®. oi como aud CSIR el ee 68 6.12.5. cen: OO eee 
Blin, thionyl chloride’ MOSUL... 2s. cal thers 114 .99]150852° | ee eee 
22 (Fae NErchlo;nideMm Clana tsar ae 185 .91}1 °71212-8° ee ee 
PS COL nt iano hes OTe Ra aren SOON 140 . 25/6.9275° 645° 
24/Ceric carbide........ AS Pe Rahs ees i OT 164.2515 232 ee ee 
ODES) SLITS IMEL Gs cys cin eee Cel Bt pms om 234.21). A eee decomp. 
26} hydroxide........ 2CeO BH Oe ser ki 398 .55\.: 5+. Geet 2 ee 
Pa gM a RL 2) 7 RRR Mp Ce(NQ,),- 2. nds 3: (888,20) 5 25 a ee 
S| OKIE ie conten tetete CeO seas samen cee 172 .25)7..65.25 © eee 
20)” peroxide ss yin te Os Gtedars Peon e co 183/25). 205 Ji. a. se 
SO! WBAICIde yuu yess NS) Mela rete os, AI 196 .85/5.:672"°... ee ee 
1 TORU DM AUS ttm ore cri, Ce(SO,),.4H,O..... 404 45). 0, ae eee 
32/Cerous acetate...... Ce,(C,H.0;),.dt120 > 1688. G9)ne : ous eeem 3H;0;415° 
33| bromide.......... CEE tO ey oie 398 .O3b sw. 5 eee decomp. 
34| carbonate......... Ce,(CO,)3.9H,O..... 622.64)..... cess decomp. 
35| chloride.......... CAG ie ecient 246 .63)3 . 8822 848° 
DOV AUOTIAG ZL. tee os sacs lel RHLO TT ol siin 206 .. 26). <\.. u/stsie ahaa ene 
37| hydroxide........ Ce,0.60. Oechaet..2 436.60}... «..: 9 «ese ee 


OSS ROC G dc etches. 2 ory aA ne REM AO) a ceons ike ge 683.15). ...... ti atte eee 
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Solubility in 1oo Parts. 


Alcohol (al.), Acids (a.), 
Alkalies (alk.), etc. 


insoluble in acids .... 
{alae soluble in... . 


molten metals 


sol. CS.; insol. al., ether 
sol. al., ether, CHCl,. .. 


Crystalline Form 
and Color. 


black amorph. 
black hexag.. . 
Tepularns go aire 


ae 1s eee ee Sle £06 Ss 6 6 6-6 6 8-6) \0 8 6 6 Ce © © oe © fe ee 8 6 OH 8 ee eS 8 6 6 6 6 6 8 8 ate 8 8 6 8 oO Ce 686 6 & 


Oa «6 ae me) 61s) ae x 


tablets’... nN 


con te) 9 6 (OLe eo 1 eS 6 6 © 6 0.6 6 6 18 SHE s 6 & @ 0 «ase 8) 40.6 ¢ 6.0 © © hE 6 FE Ss © 66 8/8) 68! & 


OP e 6. C18 0100 06 Be SS) we" a 8. 6) © 


179 .67c.c.° |90.14¢.¢.20°|283 ¢.¢.22-6° al., sol. alk.. 








soluble alcohol, ether . . 
soluble alcohol, ether... 
soluble al., CS,, ether . . 
0.2056616° al.sol. Cu,Cl, 
Cea, Cig, H.GsH.0; 

insol, al.; sol. CS,, ether 


sol.glac.HC,H,O, ;dec. al 
v. soluble alcohol, alk. . 


insol. al., ether; sol. conc. 
[HNO,, HS,O, 


ee ee 


sol. dil. a.;insol. cone. a. 
soluble acids 


seer eer ee eee 


oP e 10, &) o Cae meee Le. 6. « © Ss! e's @ eo ie 


s. sol. alk., carbonate aq 
soluble alcohol 


oe eo ee oe 
ee ee we 
a 6) 6 6 Fane ,e Oh ©, 6 6 Sie M8) 8i 85 gue 
Wiss 7s) Pre 6) €Pe 160 6) 646) 2) 10! 6 (6 ole 
a,ebe eu oss, Shas 6 6 ow bb, 6) )0) 6, ‘eo 
Se 6S) 6) 6) op & Le ele) 6) # HOLS) 8 0s 6, 0 
oes oe eee 


soluble (NH,),CO, ..... 
30 alcohol 


o C1010: @ 8) ope we, Shoe 6. 6 10,0) © 6 @ 


“ee ee we Poe eee 


sol.(NH,),CO, ;insol. alk. 


S| Boiling 
| Point, 
Z “4 Cold Hot 
Water Water. 
he Sethi ates o's insoluble insoluble 
A ee insoluble insoluble 
Bie aa BRAS ack insoluble insoluble 
4 
tetas a6 Gout tlhe SVR Bee oad eee ae 
6|189.5 SC AU OS OES le 
7) 122° 
8|187° HBOUINIGse wile vols e...) 
9'76 .74° MISUDIE = Phe do 
AOS de aes ok 
11} —78.2° THBOLODIG. Carper ee we 
bo Celeb NG ap ee ae ee 
13/46. 2° 0.20° 0.01450° 
DE At. eles se Se 8 eo Soran, 
" 3.5¢.c.% 1. 6c.¢.50° 
ha Maa 0.00440 Ie 001850" 
16} 200° imeoiuibles lee bes weit. 
WES AE s OC I a SN ca lm (Pe 
18/8.2° AEOOUN TES. . 0 TRAE? sath bcs 
19} —47° 133° 40 . 330° 
SU wae « decomp. decomp. 
PANEL ac NaS ior es a Ps choide meee 
PrN Ca OS” 7 eT Abe aN ae decomp. 
pe A insoluble insoluble 
yi ee ee a decomp. decomp. 
25a. ees. wisolubie «ees a, 
26iz8 Leone ar. soluble acids|insol. alk. 
Ai tenance sd Ps, deliques. decomp. 
DB tee esc) insoluble insoluble 
ee ete ts cc afl ccs aes 
WORE donne Fi IESE Tete ts kas . 
ives Be ee woh BUDO bee eee lee: 
32|decomp 26 .4515° 16.276 
2 Be eee GEMGMEE UTS ness. 
BAl eres nseeses PRO Dle OR bee eect | 
ES cn a soe os 100 decomp 
1 ee! MUROMALIG® ke faltans ons 
Tb le ee sol. acids __jinsol: alk. 
epee enw. ISOMIDIG f. fale. .ce neve 


‘soluble 


soluble alcohol 











rhombic,  tri- 
clinie or reg. 


“eee ee ee we wows 
seer eee ere ee eee 


se ee ee ee wow wee 
OOS O60. ©. Ole Cem © 


7e ee ee eo wm wo woos 


grayish eryst . 
golden red.... 
golden yellow. 
steel gray..... 
reddish hexag. 
amorphous... 
reddish yellow 
yellow tesseral. 
red 
yellow needles 
needles 
needles 


oeoereereer eve 


eer ee ee @ 
see eee 


ee ee we ee wm ew ee 


oe er ee ee em wees 


crystalline. ... 
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epee Mace 
Name. Formula. eee Water nes Pa 
Weight. Air= 1 (A). ce. 
H,.=1(D). 

Cerous nitrate...... Ce(NO,),.6H,O..... 435:..2Al.). Ae 3H,0,150° 
darebat eh fol oo co ox5 a Ce,(C,0,)7.9H.0 | . «,i9706:,64) 0 ae ee decomp. 
ORIGG: HYPE ee ig oka Ce Owe arbhgnee tes BE 328:.,.50/6. 97.0: ye eee 
oxychloride....... Ce,0, .-2CeCl, . . (821.76)... .:4-)..- = ene eee 
phasphate vias: 5... CERO 3 Maine tee ee 235. 2913.8,. | snes 
sulphate osu Ce. (SO,), Bais Poke 568.7113 .912) 4: see ee 

Pepe es whi Ce,(SO,)3.8H,O . (712. 84/3 . 220 8H,0,630° 
sulphide ae! '. 03%. (eed aed aman eat 376.71|5.020110° = |decomp. 

Chloric Acid........ HClO, TLIO. ees 210 .58}1 .28214° <— 20° 

Chierines 0ies. 2 Clases te akioe merce 70.92)2.491°°A. |—102° 
hydrate Hey ss «i. CUS EO: 5 eae ee 125.54/1 .23 — 50° 
oxide mon-... CRO AL habe nak 86 .92)2.977A. — 20° 

MR eHOr DEY hci Gt ei she Wet es 67 .46)1.5, 2.315A.|/ —79° 
“< hept-.. HCL Rael soar ot 182.92).'...0 SR 

Chlorosulphonic Acid CSO, OED tl eiereds 2 116.54|1.784% 82° 

Chromium: is in} Crig Polkostet aod: 52.0 |6.9220° 1505° 
borides to homie a3 Ce Gabi. oh see 630 15.4500) (One 
CiOside Leet Lat TO) a. Sage Ramet ares 84:00)-). es eee 190,0, 300 
phosphide. ....... Cris uit cl eee 83 .00/5..7145° ete eee 
SEL rast ONIGh, Cee Gres. ae ctw Peale 234 . 28) «1. |. 2 ee heye els eee 
LROREGe OR, kn yaa GrO paren aie gabe eee 100 .00|2.67-2.82 {196° 

Wnroume: bromide: iOr br... ones fees 291. 76)... \on@ ae eee 

ff Hy NOT BPO LEA) sarees, 399 , 86)... . sah» aa 
Carpiae: fae egal). Cr Osa 0s Cee ee 180.0. 15:62) 92) eee 
Chloride cw, ew beh CPO Raa 158.38(2. 75725 Oa eee 
ee Ric Wika oma tee GrGl BELOs. teasers at 266.45). ies sublimes 
83° 
MWOPGe hs se oh CE FU aG s Peepers 109.0 |3.78 decomp 
ee Aes ast hale Cri, OH.© camaaegtt 271.14) 2: 3 ite eens eee 
hydromide sh... 4.9; Cr (OR ate itecte < 103,02)... «sieieeis aoa eee eet 
mibratouiwn ln) care Cr(NOQ,),.9H.O. |... (400; Lit eee Sf ebe 
PICTIO@ yewbe toe fe ch CNiccalingeaciacede oor GG . OLE Se eee dec. 1500° 
‘abe [2 Ce pues pommel | (0 oO) BPO ES eta cat Rare 152 .00|5.04 2059° 
phosphatews. 0.55. Cr,(PO,),.6H,O.....|402 18)... vase 
Waktu ast, 0": Cr,(PO,),.12H,O. .. .|510.27/2.121 7H,0,100° 
SILI CLAS ey y ays ies On Sing letabiw = ats 212.60|5:.6 . atts Bae ee 
{VU 0) 52) eR Sat ae CritSO, era ess 392.213 .012° Cee ees 
74 COCO Sane ae, Cr,(SO,),- SHO ..:+/482. 20)... oe ee een 
See a OS O'S yk Cr,(SO,)3- 15H,O . . .|662.45/1.86717° 100 
be tyseteks sik veces Cr,(SQO,).-18H,0O ....|716 50)... 0 [one 
AIIDBIGG tigi t a vib 3 \Cr.S BAe Ge AR apd 200.21/3.7728° ee 


* Decomposes at 200°. 


+ Decomposes at 40°. 





CON Ook oo toe | Number. 








aS. 6.@)\0:0 6.@ & 6.8 


Pe te aim ee Oe 


se eee kas & & 6s 


@ 0) S 6 4,6 6.5 as ¢ 


5 02 O16ie (Cee, ee S 
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Cold 
Water. 


deliques. 
5S a 
insoluble 
insoluble 
insoluble 
16. 56° 
23 . 80 
insoluble 
v. soluble 
150°”, 30010° 
soluble 
200c.c.° 
2000c.c.*° 
soluble 
idecomp. 
insoluble 
insoluble 
insoluble 





. . insoluble 


= BCe0e Fo Eta ee Fe 4 


S OW ave. 16 @ 4.8 9 


ale aeye & 6 sree 6 


<sym C8 WIS Sie. « ve 


e o's « die & 6 6 ¢)» 


Ste ee) Gye a 6. eo) 6. 


oe @ by 6 ere ms 6) 6 8 


a 6206 Drege « « Je 


SS SR Taye ee 


oeerrereeereee 


insoluble 
163 . 49° 
insoluble 
200 
insoluble 
insoluble 
v. soluble 


insoluble 
v. soluble 
insoluble 
soluble 
insoluble 
insoluble 
s. soluble 
s. soluble 
insoluble 


. {insoluble 


. os wenn eel 8 6 | 6:8 8 6 6 © 9 6 © 6 @ 


6 OMe ee oetee se 











Solubility in 100 Parts. 


Hot 
Water. 


v. soluble 


insoluble 
2. 25100° 
600° 
decomp. 


ocere, 6 eee 161 e. 6 


ws 6 ae wee SS 


insoluble 
insoluble 


eee « & 6 © 66 © 
eet 68 a BL.e |S 


es) pad Ge ef 


a ee a et, 8) ae 


insoluble 
s. soluble 


eeu « ¢ e oe 


Siig, Wee? @ 4: "6! (el 6 
e ‘erate eo aye Ww @ 6 
Sia € te 6 pe sot 
2, #) eire, 8 7b 0 @ Volte 
SUGei a, (6) 61's. 6 8) bw 
wiesees oun ¢ 0 0, 6 
onan eo) 0s, o18) e 


a ens) 6) ae were Ae 


Pe Pe oy or BF re, Ce 


ca 61.0 enw 6) Pe 


€ 6 3) 6, 6 0.2) e\6) (0 


Alcohol (al.), Acids (a.), 
Alkalies (alk.), etc. 


50 alcohol 
insoluble oxalie acid... 
soluble conc. H,SO,.... 
soluble dilute acids. ... 
soluble acids 


oe 6 ie 6 @ be ete © Sle 


soluble dilute acids..... 


aS Xe Cyt ne et Deke ice a a a ae Ye S| 


sol. cone. H,SO,, alk. . . 
sol. benzene........... 
insol. CS,; decomp. al 
sol. HCl,dil.H,SO,; insol. 
sol. fused Na,O, [HNO, 


lee bo 6 8) 60 6 0 a ole o & Cie e 6 se 


insol. a.; sol. HNO,,HF. 
s. soluble cone. acids... 
sol. al., ether, H,SO,... 


a) et wae Sie eee’. eg 6 fe a See, One, of %) ©: 


BOC en GAUha. bees 
insol. a.; sol. trace CrCl, . 
soluble aleohol........ 
insol. al.;s. sol. acids . . 
insoluble al.; sol. a..... 
sol. a., alk.;s. sol.NH,aq 
insol. acids, alkalies 
s. soluble acids 
sol. acids, alk.;...... 
nbol fH CLA LO es. 
sol.HCl, HF.; insol. 
HNO,, H,SO, 
insoluble acids 
v. soluble alcohol 
insoluble alcohol 


Sta ure! te is, re, 


ae) OTe 1G Sn 1e 


o's 6 6 re 16 6 


6) we & 6.6 SFC 6) 6 BFR LY e016 “ere 





soluble HNO,......... 


t Decomposes at 35°. 


Crystalline Form 
and Color. 


Cte Ae 6 ve, Be ete! ae, ere 


gray powder... 
purple da... 
monocl. prisms. 

|or rhombic 
monocl. triclinic 
red crystals... 
greenish yellow. 
octahedra.... - 
reddish yellow . 
yellowish green. 
oil 


and lola ¢ 0 Uf eleven eye 


gray cryst. .... 
silver cryst.... 
dark gray.:.274 
gray black erys. 
gray blk.powder 
red triclinic. ... 
olive green hex. 
green hexag. pl. 
gray crystals .. 
pink crystals... 
violet plates . 
gr. hexag. pl.. 
greenish octah. . 
. .[-blue gelatin. 
gray-green or 
purple prisms. . 
amorphous.... 
dark green hex. 
STEOTITHIAY /e08 
violet triclinic. . 
tetragonal 
Prisma aay 


Sete ts, be "es eles) wb es 


green amorph... 
violet cryst.... 
blue octahed. . . 





brn. black pow. 
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Aaa eer ise tie) (670, 6 Ye 


* Decomposes at 100°. 








Specific 
Molec- Gravity. Melting 
Name. Formula. ular Water= 1. Point, 
Weight.| Air=1(A). eC; 
H, ==1(D). 

Chromous acetate .. /|Cr,(C,H;0,),.2H,O ..|494 18)... Jem ae eee 
carbonate.......%: r0G 2ab Tan ets 112.00)... eee 
chloride}. ....4.% GOrGL seen singe ae 122..9212.)751427 ea 
Aluiridarid: x AeOrFysictestia ty dees 90.0 [4.11 1100° 
hydroxide... HOr(OR) ree yal 86/02)... ue eee 
IOCICGES a Beat! Orleeee a Ae ae 305 84) . 2's 3 ee 
sulphatetcne Fark Crso, PULL AD Haske cae 27418)... 5 2 oe Re ee 
siilphiders "ic. ask Ori Sholay iiees c% 84 .07}4:.08 ieee 

Chromyl trichloride .|CrO,Cl,............ 154. 92|1 96172 = ii eee 

Cobalteewrrs ge... Caiveas:.,| allah tig 58 .97|8.718% 1490° 
CorbOuylees any oe AO) ) pe eek eee 170 .97/|1 .82718° 42-46° 
mhosphides,. 2 PACOLe, Can os ee eee 148: 98/6 .415% 5) 49 ae 

Cobaltic boride...... CoBYypepalaaa Fey 69.9717 «2518 le eee 
Chiorid@mesh 4 sa CoGL sik tod are 165 .38)/2.94 sublimes 

ss dichro~.-¢|Co(NH,).CL.H.O . 2.1284). 50). 20 ape eee 
ye praseo-... ideas Sergei A 14251..58). 2 eG ee 
«< _ purpureo-./Co(NH,),Cl. 250.57) 1 :8O2US cis Con eae 
“.. Sluteo-.,... ¢}Co(NH,),Cl.. 0... . 1267.58] . 701645 ee 
+; roseo-... .|Co(NH;,),Cl,. H, Len «| 2OB15 7] . 3..< Teegeene eee 
ehroniate ia<:. % Wels: 2CoO.CrO,.2H 0 -' 4286:03) . sie eee ee 
hydroxide; 6 natee Co(OH), ees se 110102) .:. 0. Pe ee 
ORI AB Te Bi edidlhe hd Cosa. Ss trae) ree 166 .00|4.81-5.60 |0.895° 
potassium nitrite. -|2C0(NO,),. 6KNO,.. (958.71)... sO ee 
3.0 
euiphiate ds ihre CouBOp. alae ee 406.. 1.5); etic se ee eee 
stele) 1G Ca aeeteae o CoS tenting Gos 214.15)4. 86 i 27 ioe eee 
oe TPT, eis Sue) CoSsatr of ed wees 123.1114, 26902 ll gee ee 

|\Cobaltocobaltic oxide|Co,O,............. 240.91|5.8-6.3 0.905 

Cobaltous acetate. ..|Co(C,H,O,),.4H,O . .|249.08)1.704318-7 |......... 
am. chloride ...... CoCl,.NH,Cl. 6H,O. 4291..49). cgi te ae oe cen 
#. sulphate. .....’. CoSO,.(NH,),80,. 395 .28)1 90239") coh, Seas 

6H,O 

arsenatente. . eels Co,(AsO,)o.8H,0O... .°: |598:96/2..948 ))- eet 
BYORUIte Hors. 5 <5 aos Co,H,(AsO;),:H,O.. 1692.81. 2akd Sei. oe 
Droiratete see Ue Co(BrO,);.6H.0.. .2).1454. 91)... 22 2 ee 
bromide lon 3. rived, COB... CTU a. nbn 218:81)/4. 909% 5 eee 

£E E  a te CoBr,.6H,O........ 326,91|. 5. 100° 
carbonate........ COC Qs Eytan toes 118-5071) toe decomp 

4 basic . |2C0C0, etn: 1516590]. . 3. serene ee 

chlorate sm. We. 2s) Co(ClO,)». 6H,0O.. 334200) .... 3) See 50° 
ehloride.ar |. 24s Cote Soh i seg hey, 129.89|3.3487 sublimes 

AE AED De eeEy GCoGiZ GH Oren. aa 238 .00)1.84 86 .75° 
chromate... .....< sI\CoCrO), fee Heh 17497) 2 





INORGANIC COMPOUNDS 
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3 Boiling 
| Point, 
z oC Cold 
Water. 
| hot ee ae Saale soluble 
OD aE Le insoluble 
le TS tear v. soluble 
oat s. soluble 
hE ee decomp. 
ENS Se v. soluble 
A eee ae 12.359° 
Bespet ahs ee, insoluble 
9}115.9° decomp. 
Es ee TR en, insoluble 
ll\dee. 135° —_|insoluble 
eg bee insoluble 
| aia eS le aa decomp 
tS eee soluble 
Be ee gee ee soluble 
Me: ae ee ee v. soluble 
i 2 Poesy -tiahe ate 0. 2320° 
tt ETE Is oe 4 260° 
CL a a 16.120° 
AAU el ee ae decomp. 
44 ae insoluble 
22/heat insoluble 
Dy Aa... s. soluble 
74 We eo) sol. with dec. 
743) /hoh o o insoluble 
24h Sl ae ee insoluble 
ee eel, insoluble 
7) Dee soluble 
733 SS ik ee deliques. 
18) 2 ak She 20 . 520° 
1) git 2 ea insoluble 
ro MAS ae insoluble 
is) ORS ied oe Vi oe 45 517° 
nh ie ae 66. 799° 
21 Or Cyetek 5 iam deliques. 
cS lool insoluble 
"fe a Se oe insoluble 
38|* 558 . 30° 
Baro need.) 457° 
40/7 76.79 
Se eis. insoluble 


Solubility in 100 parts. 





Hot 
Water. 


Se 8. 8/5 6 Oo wm 
Vit ore @ 9 « % 6 2 
Wueeer ae 8. 0 etm « 
Reais) « (0) ete, e vs 


© © hie, 6 ey e048 
opie: ©. we) 6. 6) 6),"e, 8 


insoluble 
decomp. 


Crystalline Form 








Alcohol (al.), Acids (a.), | 224 Color. 
Alkalies (alk.), etc. 
insoluble alcohol.......|green......... 
insoluble ether........ amorphous..... 
Maat wie yek gees 2 crystalline..... 
insol. al.; sol. hot HCl. .|green crystals. . 
soluble acids. i: i: i224. yellow brown. . 
s. soluble alcohol. ..... blue aaa se. 
v. soluble acids......../black powder .. 
Bh hatin eae a dark red}. 2/2. 
soluble*acidss ia: ods Ge Ree, ode ae 
Sol. CSs ethers al. weiter ya Sas: 
sol) 'conc: HNO,:.: 524: small needles... 
soluble HNO,......... prismigt 45 Hex, 


soluble 


a 6 rw 6) CR eo & 


i oO Ome) (61 i O18 6) 6 


1 .03146.6° 
12.7446.6° 
4. 8716.19° 
judolble 
insoluble 


1S eo wie) Oe) Las © 


eee 6 6 & are * 
Dual 06) #6) ey 4) 2) 0 


Pea CPS ICE er a Sa 





Ce ale 6 8 6. 0 6 eg 6 6 6 6 6) % & 8 © 


soluble acids, alcohol . . 
soluble acids; insol. al. 

insoluble alcohol... . ... 
insoluble al., NH, aq. .. 
s. soluble HCI; ::....: 
insol.al.; sol.cone.cold a. 
soluble cone. acids..... 
insol. alcohol, ether... . 


soluble conc., H,SO,... 
decomp. by acids ..... 
sol. HNO,, aqua regia. . 
solr cone! H.SO 5 vak 


« (ariayser Ol 6 wre) (@ (e |. sikevin (enero 6) 5) Stee Oe ‘6 dl 6, e a ml ws a 


v. soluble 
45 . 480° 


insoluble 


insoluble 
decomp. 
soluble 
10596° 
190. 7 100° 


CACC fa oO Oe 


aye Cn ets e ¢.ieike (Ler eye 6 .ehe) ey © 


insoluble alcohol...... 


soluble acids, NH,aq... 
soluble acids.......... 
soluble NH,aq......... 
soluble alcohol, ether 


©, a. 0), Oh 0), 6 eve: @..6, Of 0) 01 6 


Wr 6: .6,',0; 6) ‘ale; ‘lm 0, 0) or end 


6. @ Ue (6. 6 0 oe levee a apie 


Cy ae a) [0) One) ute’ (6) 6) Opn eLLe 


steel gray...... 
yellow prisms. . 
[der 


blue cryst. pow- 
black crystals. . 
Black. tae 
beck: ners; 


red needles. ... 


Bea! ©. se) © Se a eo Stel ee 


reddish monocl. 
rose‘red. 05 7392 
hyacinth. octa.. 





©. Eee ea is. ee a) ee. @ See 


soluble alcohol, ether ..|green......... 
insol. conc. HCl, HNO, |red rhombohed. 
coh. (NH S)CO 3 :.).-..-2ped-colored 23a. 


soluble aleohol........ 


repularii2.« oe 


31 al., 8.62 acetone... .|blue crystals... 


v. sol. ether, glycoll.... 


{+ Loses 6H,O at 110°. 


red monoclinic. 


sol. a., NH, aq., dil. HNOs;|yellowish brown 








S| Name. 
z 
1\Cobaltous cyanide.... 
2| ferricyanide. ....... 
3| ferrocyanide....... 
Aly MAMOVIGG Zoner. 2: Bde 
5 Tabblets <)) 2)s aces 
Ol SDVOEOSIGCh Gc... cuss 
Ni LOCA Lo aeemt eter. t a pha 
Bi ehiOdidGt hese. or oe 
9 US ee Se ea 
10 ME PRs Oe CAT eae: 
ie OMIPAle ee tie (ick 
Ales X SAAC een, css aeahs 
Bir ORIG Oneaee ant, 3) ac 
14) perchlorate’... ...5: 
15} phosphate......... 
16 gies Dates. eats 
Mae DOOSDHILG. 5.5. sys, 0) of808 
18) potass. carbonate... 
ale BEIENWIC gb sins. 
DO WPRENCALOE LS. Oe si suvs) sh 
Aol WSUIPRALG LS ia ora, oleis 
22 Ay BCE Se SS 
SOMME PIICS 44. ci .. anid ioe. 
PAW SULPHIGG ordi oss: Fens 
20\Columbic Acid....... 
26, Colum bium (Niobium) 
gp NOTUL En ei, seta 2s 
28) chloride penta-..... 
7591 SN 6), 38 Bia a CR aR 
SU Pam BEIG ss. cps Lot oR 
De OXALOLG.. fea 5: 5 spain ue (hes 
Sa} POMAID INO = 5.6 te. shale 
33 SUMO! «5 chee .xtopers 
34 ieee DON ba ctiea tach 
35) oxybromide........ 
56} )oxycehloride: 55.2; './>: 
37| oxysulphide........ 
os) CODPDEL Miah 64 4he5.ce bk 
Ss OMG Ai ies i iientont 
A0i hydrides, |...’ hiecseds 
AU imitridg ijn 6114 5 hcfiew, 





* Density of the anhydrous salt. 


' CHEMICAL ANNUAL 























Specific 
Molec- Gravity. 
Formula. ular Water=1. 
Weight.) Air=1 (A). 
H,=/1(D): 
Co(CN),.2H,0...... 147 102). ye 
CoJ Fe(CN),],......- 600.) 89) td use 
Co,Fe(CN),.7H,O. . .|455.95|.........-. 
CoR 2H Goer te 133 .00/4.43 * 
CoF,.5HF.6H,O . 13805 .10}2.086 
Co(OH), .| 93.00|3.59715° 
CoflLGn) Gecrat.t sae 408 .81/5.00818° 
Co Lae arto ate 312781) ..hi eee 
ColL2HcO suena 348.5841. cae ane 
Gol, HHLOR ok ates 490 91) .s) ieee 
Co(NO,),-6H,O..... 291 .09/1.8314° 
0G.G -2HWo nN ane 183 .00/2.32519° * 
Coie nhdrab ake ect 74.97/5.6-5.75 
Co(ClO. 2 Ow nee 257 .89|3 .327 
WOSURO) ri Da. Gana, aa 366799). cao eee 
Co,(PO,),.3H,0..... A491 04). cists ee 
CoHPO,.2H,0..... 175.05). dase eee 
CoCO,:KHCO,4H,0/291..14).. eae eee 
CoSe: dices e eee eee 138 .17|7 .65 
Gosia; eae oer ot 210.24/4.63 
USO Ar facie. bea 155 .04/3 .47215° 
CoSO,.7H,.O. 281 .15|1.91815° 
Come 91 .04|5.45 
Gos SHLOs oe 999 (12) 28, 
BCb One ee a. 927.11), J36.0 cn 
8 eS le esi eee 93.5 |7.06%8 
CHBt yal ebsen bee 493101... see 
CCl wh iee sete kae, 270. 80|2.7520° 
Cb H vans sae te ae 94 .51/6-6.6 
CD Naketaie ceeat cic’ eae 107.51): 2 eee 
CbCH GO). be ioe 588.54|. Dice. eee 
Go)... ctakatar.c cat 219 .50/6.3-6.67 
ChOs sane. ae 125 /50| 2 a, ee 
Ch.O), seers wae ne 267 .00)4 .4—4.53 
GbO Bri densa! odes 349° 26]... cue 
ChOGL faci he are 215, 88|0 12.00. 
Gbh.Osae nates Loar 909.21) 0) 3 
(1 Gib Apt ie wk ee 63 .57|8.91-8.96 
Cup Banfi fee. ocn ee 212 .63/8.116 
CusH: Acciaive. ids Shea, etehies svete LO) |'otet et aie iat alee naan 





ee 


Melting 
Point, 
{ 6), 


2H,,0,280° 


> 9 0 © @ 6 (ave te 


Sow" 66 w @ Mle pe 











ae 9) 8) SS (oe ve 


coe ee ee oie 


eet ae ae ee 


6 aes» ¢ ie 


Fe ce Tahoe a ve ee 


cere reese 


I 


22/8 06) 16110) 6 ue Lenn 














eee eer ewe 


cee eee aee 


eee er eeee 


a 6 © e 6ie! 6,68 


{7 Decomposes at red heat. 


INORGANIC 











s Boiling 

g Point, 

3 °C Cold Hot 

A Water Water 

Movs etait so UTA 6) Enel pa 

eae a ae, .', Pmcritiee foe ee 

“1 halt Fat a mapiuDla- 2h. S24. o.. 

«| Seno cath aa soluble decomp 

eel) ov gh oe Edo 

eee insoluble insoluble 

Fhe Phase St 0. 415° 1 .33100° 

oo la ee tl oh 1599° 42()100° 

Dorm oP 3) melas 5/13 Foes PS 
ER ee ee ee 
11/+ Poe tere ray. ee 
es Ps Sipe St ga soluble Ps Pues ee 
Ra Ne at insoluble insoluble 
Ee? ei 1009° 11545° 
eyo nee ee insoluble insoluble 
152 ae onl enlaces InEOLUbIE! ape hee ee 
OT EC ge 2 I iM ne as (ee 
sa ae Reape MeCcOmMps =F Mir. sets... 
Pikab a ieee le PS ne | aa 
WAL ey 2 ae Insoluble. “Wo Fo ya 2 8: 
2lldec. 880° |26.2°° 82.6 100° 
22|7H2O, 420° |60. 48° soluble 
Bae ets ss EUS S Me tae )s sie ts 
TE OP SS, Insoluble: “Pics ses. :. 
Lulpe Ric. Ae ee THAOLU DIO: YFG ae yh Ad 
Reem ood. es insoluble insoluble 
ire, hot ee satis ee eb 
28/240. 5° COM eye ae eke. 
I ee a chess tote wets 's 
38 hoe) ke a lp 8 Tee ean 
itewe ee was 5 decomp decomp 
es eto fo MAR) il ES Aa a 
Ba. ae. . mMisciapie a) tes. base: 
2 01 ER i ae Renner Ps. ee oes 
tte ce. « «5 EO a Me A eda 
ee tae oh LLC CT Tie ded Pe ie 
ov) ARES Ds ee maciible 9}. food. 
38/2310° insoluble insoluble 


Satee See SLs C18 61 60 0.9 © 618 6 Ca vie ee ee Fee ee 


es a See es 8 6 6 8 14 6.610. 6 10 6 ©] 6 6 ©. 6 © 6 8 6 o 6 





See otmen Sie 6 in ke) © 10 .e © 49h 016.66 « les © 6 60.0 eo € 


t Carmine red rhomb. or monocl. § Burns in the air. 











COMPOUNDS 


Solubility in roo Parts. 


Alcohol (al.), Acids (a.), 
Alkalies (alk.), etc. 


sol. KCN, HCl, NH,aq. 
insol. HCl; sol. NH,aq. 

insol. HCl; sol. KCN... 
soluble HF 


Ue 6. eew ese oe! eo. @ 88 6 6a) &lee, «) u 


ara s, 6 a) 8 6a) es) .a 


insol. alk.; sol. NH, saltsjrose red 


soluble HCl, HNO, 
v. soluble alcohol 


OF4) BL CN OO 6) 6) O14 6) Othe els 6 ade. « 
CLS 8.6 6. COR EM. £11000) SIC e BR 6 A6A0 co le 


e) 9) (0; © he, #1 16) \6 


BOLT a INTL ACh Sees oe 
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Crystalline Form 
and Color. 


buff colored .. . 


ote @ (e) ava! Gye) «6 


gray green..... 
rose red cryst. . 
trimetric prisms 


he wer he oe at 


S08 8 6 @) of) ee e's 6° ole af ae ele me 


eG" oF ee anes se 


oe, 6) © & C2 Oke sera p 


_|reddish white... 


sol. a., NH,aq.; insol. al.!greenish brown. 


sol. al. acetone....... 
sol. H,PO,, NH,aq 
soluble H,PO, 


O19 6h Wie Go) 6% 619 © One 6 8 © ee 8.10 


S16). 8) 8. 0 


C6, a6, @ 0 8. 6 8 


ae), Stans) 8,8) 610) 4 (9) 16' 6.4) 6.6. @ 10,0 649 


O10. C4SE.6 01.8) O46, 08 8: 6.8.0. Be, 6) 6 8. :6 


decomp. by HCl....... 
1.0418° methyl alcohol. 
2.5° alcohol 
sol. cone. HCL., aq. r., al. 
soluble H.SO,.. .[H,SO, 
sol. KOH, HF, conc. 
s.sol.HCl,HNO,,aq.r. 
sol. hot cone. H,SO,. . 


sis is) .0))e 0 @ 8 4) © 


Osi er Ol.0, 6) Cee Bt a8 (OSs! eo) SL (ard) @, °C 


sol, CCl,, al. cone. HCl. . 
sol. HF; insol. acids... . 
insol. HNO,; sol. HF + 
HNO, 
deci al,sol: H.C,0,>) 43 
Uh aR GORE [H,SO, 
insol. HNO,; sol. cone. 
sol. conc. H,SO,, HF... 
soluble cone. acids 
sol. H,SO,, alcohol 


oot eel es 


sol. cone. H,SO,.[H,SO, 


sol. HNO,, hot cone. 


© a0 qe) sO O58 - a 1es 6) S. 6 6a ce) OL ee Ta 
aye. é 6, (6 16100 Oe Oue 


Oe) eee 8 





. {red needles 


reddish 


@ ple" 6 8) 4 & 


6 hee) a) a 6) bo Ole cm wie 


reddish. .[eryst. 
rose colored 
yellow crystals. 
violet 7h 
red powder... . 


brown needles. 


oT 0 Seem Nel Ve) (swe 


Oe Fen UO eee a he ee! 


steel gray 


re veh as 


purple red 
yellow needles. 
gray powder... 
black 


se eee 


monoclinic..... 
regular 
black 
crystalline 
yellow crystals. 
needles 
black 
red crystalline. 
yellow. . : 
reddish brown. 


Oe we O76) te Fen. 


© ee cle: je: ow 


2 Ce 16 os 


Coe ibe Se, OPS, 


Che Um S16 16n a4) Oca e Se) 6 


{| Melts at 1065° in the air, 


—_ a 
SS | eee 


Copper peroxide 
suboxide 
Cupric acetate 
aceto-arsenite 


eevee eraee 
oer eee eee eee ee 
6) ete oye oa «> s 


© ¢ =e sec «6 


ammonium chloride. . 

2: sulphate... 
arsenate 
arsenate, acid 
arsenide 
arsenite (Paris green). 
bromate 
bromide 


carbonate basic 
“ec (a4 


So, bl wie tel se Mahle Sie oe. 
oo, Sie Tela ie 0 * 


bite, eke es, JsiLejs. |e) ele fel Dae 


oer Sow ke ve! Bye) -eelele, ® 6 
ore) ee. @ @ ee «ee tet iele 
ote SC eter ere 


Suns a ete le 


chlorate 
chloride 


ta S16 je ee we 6 6s ee 
7 ae wl Aye eyed 16 2) ee) © 


chromate, basic 
cyanide 
dichromate 
fluoride 
fluosilicate 
ferricyanide 
ferrocyanide 
formate 
hydroxide 
iodate 


66 


+ 0 eles « 
ore iw vie fw ie |"@) ee 10) oe aw) 
> it) ¢)v we ee © Te. 
| pl wie) eee 0) es  @) pie 0.8, 6 
ole we © ele ee ee Be 
seu e Wile) oe) ¢' els 

O00 ‘chal opera sive, te: 
pis "sie 60» sees 6 es = 
io ‘ere #18 ib elle! eho las ete 
oo, 6) ener oL6.e So eR ke © Leh 6 


a (ee) @ (ele e pone. a) @) 0 6 (6. 


Vel ts: 0 0S © (6 te © 5! iw! eh 's: 


é 


lactate 
nitro prusside 
nitrate 


oe 


& 9! © (eyeleleseiie, © 6 0.6 9.6 
se eee reer 
cee eee wre ewer ee ee 
= ate ie) 6 exe 6 .6¥e le pley ss 

ie oo 10,0 0 2 0 0) 0 6 64, 


cee eee eo ewer ew oes 


oxychloride 
periodate 


ceceoeeeeeeree 


dials ele os efe . & = 


F 


Cu,0 


Cu;Ase 


CuBr. 


CuCl, 


o, oe 


Cu (CN)e 


Cu(IOs)2 





Cu (C3H;O03)2.2H2O ahs 277 .68 
CuFe(CN)sNO.2H20/331.50 


Cu (NOs) 
Cu(NOs) 


CuC.0,4.3H20 





CuO 


CuCl..2Cu0.4H20. . .|429.29 


CueHIO, 


* Decomposes at 100°. 


Cus[Fe (CN )6l2 
CuoFe (CN )¢.7H2O wave 


ormula. 


|Cu(C2H302)2.H2O0. ak 
(CuO As203)3.Cu 
(C:H;02)2 
CuSO,.4NH;.H.0... 
Cu3(AsO.4)2.4H.O. a oie 
CusH2(AsO,)4.2H2O - 


Ce ee 


ese te © VC 16 6 es 


see ee eee eee 


CuCO3.Cu(OH).. Fike 
2CuCO3.Cu(OH)e eke 


oeeee 
SM 8) © ef DSO: oe) Oe 


= ete ‘o « ls =. 5 2 


ee 
Sire (pw wie 
Cree +6 le 0 eye 
ee Ole ere) 2 


2.0 (¢ © (e's, © ls. 6 
oie 9 be @ @ @ ee © 6 
4.5 sl ig he 6 e186 ae 6 


os 0 is ‘ee ec 


oe @) © 2 pe '« we 


2.0H2O 
2.-6H2O 


o eet s 


ce eee 


pKa ty we fe a) a hs laces 


sia iene 6 6 tu 0.6 6ue © 


CHEMICAL ANNUAL 














Specific 
Molec-| Gravity. Melting 
ular | Water=1. Point, 
Weight.| Air = 1 (A). id 
H,=1 (D). 
113 . 59). icttctee ete: eee 
210. 28)3 4 hae oxidizes . . 
199.63/1.9 dec. 240° 
966.12) 02 ss. ee 
277 .53|1.96-1.97 |2H.O, 120° 
245-79)... eee decomp. 
540. 69) «0: ete ee 
911.74)... SSS eee 
467 .77|7 .56 decomp. 
187 : 54) Aeceeheee decomp. 
409 . 49/2 .583 5H.20O, 200° 
223.41) CRA ae decomp. 
221.16/3.7-4.0 |decomp. 
344.73/3.88 decomp. 
308 DO}: sina Eene 65° 
134. 49/3 .054 498° 
170.52|2.47-2.535|2H2O, 100° 
374 574) Ne ee 2H.0, 260° 
115 59) Vane easily dec. 
315:60/2;28618) sy ee 
137 -60| 3..2G Ge eee 
(318.9712. 182 ee 
678.11) .23.. See eee 
465.15). S22 See ee 
153.59|)1,83)" |S 
97 .59|3 .368 decomp 
413 .41|5.24115°  |decomp 
431.43/4.87615° —|dee. 290° 
449 .44/).......... decomp. 
255 .50/4.87815° | |dec. 290° 
241 .64/2.174 114.5° 
295 .69|2 .074 26.4° 
160.58). 2802 Seed 
79 .57|6.32-6.43 |1064° 
at a2 3H,20, 140° 
351:07|c acne dec. 110° 








t Decomposes at red heat. 





s Boiling 

E Point, 

5 % Cold 
A Water. 

(A ee Pe insoluble 

yA insoluble 

1h ee ae Fa2 

3 eee ee insoluble 

Bare eee. 33 . 80% 

TERE ee ee 18 .521.5° 

i) eee ee insoluble 

Behar ees Ss, insoluble 

ey ae ee insoluble 
PO ee Neer ess. insoluble 
i) 7 ee Sv ee v. soluble 
ile ea A v. soluble 
| ie) Bee ee insoluble 
J | eit Sa insoluble 
15)|* 207° ° 
16|decomp. 70 .6° 
17\7 110. 49° 
pF De insoluble 
POhNererd insoluble 
| Ee a deliques. 
PA ere ah ee s. soluble 
paid eer as ee ae 2.32179 
Slee tee fae insoluble 
yo No eS ae insoluble 
23 ete i 12.5-25 
QGl aes att <. insoluble 
PA eS Se insoluble 
eh a See uciares « insoluble 
DOks ee, 0.3315° 
OOl ne Apes. . insoluble 
See: ore < 1627 
cps eae sg insoluble 
33\t i738" 
34)§ 243.7 
SB teeta « insoluble 
360, 1110°, |hygroscopic 
37 a@e cae insoluble 
38/100-120° _|insoluble 





INORGANIC COMPOUNDS 








Solubility in 1oo Parts. 


Hot 
Water. 


oer eee ere ee 


Ce 0, 6) @ 2 0 « 6 «© 


ore ee ee ees 


eee eee ereee 


C587 Ge Oe) 6 C1.e 


Sie Sal aie ¢ 86 9) 


Alcohol (al.), Acids (a.), 
Alkalies (alk.), etc. 


MOULD ACLOS y's te. ee as 
decomp. by acids...... 
7.143 alcohol; sol. ether 
sol. acids NH, aq...... 
soluble alcohol 
insoluble alcohol....... 
soluble acids, NH, aq. . 
soluble acids, NH, aq. . 
soluble HNO,, aq. r.... 
soluble acids, NH, aq.. 


wou es) © 6s, 60) OILS, & © (8 0! '6 [6° 6) Vio 6. Ie Oe. aie se \ei.6) 6 


= «© Oe 0 @ @ oo 


decomp. 
decomp.’ 


v. soluble 
107 .9100° 
192. 4100° 


e ia ies) we, 6. @ 6) 6 


s & PAG Gye 's 6, 0 6 
oe eee ee eve 


“eer eer eer eee 


decomp. 
insoluble 
insoluble 


0. 65100° 
insoluble 
45,100° 


Sess tae \s @ @ eye 


insoluble 





t Decomposes at 170°. 


insoluble benzene...... 

0.026, CO,aq.; sol. KCN 

sol. NH,aq., hot 
NaHCO, aq. 

soluble alcohol. .... [al. 

5315.5° 9], 6815-5° methyl 
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Crystalline Form 
and Color, 


olive green..... 
olive green..... 
dark green 
green 

[bic monocl. 
light blue rhom- 
bluish green ... 
biuete sae, 
bluish octahed. 
light green..... 
blue green crys. 
iodine col. erys. 
dark gr. mo’cl. 
blue- monoclinic 


green octahedra 
brownish yellow 


sol. NH,Cl, ether, al... ./blue rhombic . . 
soluble HNO,, NH,aq. .|yellowish brown 
BOLEICON 2 O crerw ate yellowish green. 
sol alcohol, NH,aq.... .|black crystals. . 
sol. al., HCl, HNO,, HF|pale blue mono. 
016" alcohol.'2.557.). blue 
insol. HCl; sol. NH,aq. {yellowish green. 
insol. acids; sol. NH,aq.|brown red..... 
0.25 alcohol..... [KCN|blue monoclinic 
sol. al., NH,Cl., Na,S,O,,|blue crystals. . . 
sol, dil. H,SO,; insol. dil.|green mono- 
HNO, [HNO, clinic plates 
sol. dil. H,SO,; insol. dil.|blue triclinic. . . 
sol. HCl, NH,aq......./greenish blue .. 
(a ha yd 8 A) 8 ea gr. orthorhomb. 
0.9 cold, 4 hot alcohol. |dark blue mono. 
decomp. by alkalies... .|greenish....... 


oo 1a eye e. «wee 


10012-5° aleohol........ blue prismatic . 
soluble alcohol crystalline..... 
WGI RL Ce EkC)s ae nes bluish white ... 


sol. acids, NH,Cl, KCN .|black monocl. . 
soluble acids........:. blue green. .... 
green powder .. 


§ Decomposes at 65°. 
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be Specific 
as Molec- Gravity. Melting 
| Name. Formula. ular Water= 1. Point, 
- Weight. | Air —1(A). °C: 
Ho==7 CD); 
1\Cupric. phosphate. ..|Cu,(PO,),.3H.O....|434.840\.. °. 0 ee 
2) phosphide ® i)... 24 Nd eA gh ps cal Sad 252.79 16201 @ > nee ee 
Bie phosphite -. ee Cun POU 2A oe L906 Oe ae cee decomp 
Ae SRCVIBtEss 106 soe Cu(C,H,0,),.4H.0..|320°67 |...) 2 ne 
Bi SUU Ae... veut cia es CoSQ aaa? a 159.64 |3.51630° dec. 621° 
6 SSM" or Aaa ae CusOy,5H.Ogs). ua 249.72 |2.28415° 4H,0,110° 
Pi SUL IG: wert CuS. ...| 95.64 13.84.1607 eee oe 
S31 et ara beta oc. (cae) oe CuC, H Ox 3H, eH Neg 2 265.65 12.425 decomp 
9Cuprous ammonium/Cul. N H, ie HOt cas 353 47a. 6 oe 
iodide 
10) bromide. ee ance ay Cup Drs eae emer 286.98 |4.72 484° 
A CaP DONALG Eh. tke et. |CAL Ao ee ance ain ee 123,545) oe Eee decomp 
LC HUOBIC erate of caer CU les Se can ae ee 198.06 |3.38-3.68 |418° 
Pore LCYanide fron) cers. CUO apy vee. 179.16 |. 0 
LARS TMOride.wictes Osos 6s Ci, Bos oes Were eee ae 165004 ee ee 908° 
15| ferricyanide....... Cu, We(CN icon at ted 402.61 | .\...0G. oho eee 
16, ferrocyanide...... Cu be (CNo ete ste 466-18 |. uo 
7 ienydromde.s.. f.55 COE 6 heehee ie. eee 80.08 4 ee ee 4H,O,360° 
hee wie Sate hts CME ae SR ET CUD eee Monee tira 380.98 |5.29-5.6515°|606° 
MOR ISAGG. see. ot bee ee oes 9 OE eae da a a 143.14 |5.75-6.09  /red heat 
Ul neohosphides 2)... 25 Oi Ee ido eee Rie 443.50 16.35-6.75 |... 590 
a iigeslpiide. 1c ley oy. GUlSoe. coatener te 159.21 |5.52-5.82 |1100° 
2a BULGE a yt ce de FW | de Bs 8 avy g Rat 220.23 [3.834.469 "25. Deven 
23| sulphocyanate..... CuCNButan cha cee 121:65 |25 3.2 1084° 
24\Cyanic acid........ CNOM a ruaeecan 43.02.11. 1400 ee 
2o|\Cyanogen .......... Ee Re cor gp Sota 'E 52.02 |1.8064A. — 39° 
20) BeOTOMRIGS:: ath cs eno 4 GN BT aera cteck <uees 105.93. 3.607D. 52° 
27| chloride...... CNG Gis. che “are 61.47 |2.13D. —-18° 
28 7 A ee (OND Clee ere ee 184.41 |1.32 145° 
BOE AONE ce ot ods eles Nie ee eo 152.93 |1.85 146. 5° 
oUl eo sulphide.. |)... 5. (CN ),8 sce alts he 84.09 | acs n0 . cae 60° 
31\Dysprosium Ws Sart, Care nie 2 162.50). cos). 
O24 ACETAL. tele ffs be Dy (©1402), 40 141176382105 ie oe ee dee. 120° 
Sols DPOMBtec oh. 0. . ots Dy(BrOs3)3.9Hs0.. . 21566. 484)... ee Sb 
34| carbonate......... Dy2(COs)3.4H,0.. . 5157706412. .cacee See 3H20, 150° 
35| chloride.......... Dy Gh ocaer. wore 268.88 |3.672° 680° 
36| chromate......... Dy _(CrO,)3-10H20. 18538516 12 pie eee 3.5H,0, 
150° 
37 OXSIAte AE a chess Dy2(C204)3 10H,O 1769.16 |< «cies © eee ee mre itt 
38| phosphate......... DVEOcbHs@. bx 347 .620|....--..4— 5H20, 200° - 
Bsn selenatecs #1... .)2u. Dy.(SeO.)3.8H,O. . .|898.728]..........- 8H,0,200° 
ADE DIUM es ts ss eile FOr be hare eles ae 167.4. |4.77 a. eS 
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Solubility in 1oo Parts. 


Hot 
Water. 


Sie wlAGe te «es @ 


Ale eels a ¢ 6 6 -« 


¢ [6 (9) 6 ce!) F8 ce © 


194100° 
203 .3100° 


O53. ee 6 « ¢ wa. @ 


O06, 61 6 1656) 0 «0 le 
Se Bele ae ee @ 
ote ¢1.6. Steric ats le 
a SE co oie ph 6 ea © 


Oia @ wieda es) 'e. ic, 6 


ils @heleve ec « = e 
oa @isGha es ie. 60 
©: “Gi e556 61 ey 0 6) 6) 6 
wig ds erin) ae) sie) 
Gye) is Nae, le ie) ae 6 
eats Mienie ew 
See ee hal Ls a 6,0 


Alcohol (al.), Acids (a.), 
Alkalies (alk.), etc. 


soluble acids, NH,aq.. . 
insol. HCl; sol. HNO,. . 


O16 0 6, 0 6 be “ae Res ay ge eRe 0 6) 6 <0) /e) 6 


insoluble alcohol. . .[I,S 
sol. HNO,, KCN; insol. 


S026) a Wixe) O66 ey a Oey O86: 6 6m! 9) ee 


[NH,Cl 
sol. HBr, HCl, NH,aq., 
sol. acids, NH,aq....... 
sol. HCl, NH,aq.,NH,Cl 
sol. HCl, NH,aq., KCN 
sol. HNO,, cone. HCl.; 

Nar) 6) TEM 2 Ry eee 
sol. NH,aq.; insol. HCl. 
sol.NH,aq., insol. NH,Cl 
polnarids 2 INH at". %,.) : 
insol. a., al.; sol. KI... . 
sol. NH,aq., NH,Cl,HCl 
sol. HNO,; insol. HCl. . 
soluble HNO,.{al., ether 


Crystalline Form 
and Color. 


blue green... .. 
DIAG ait ieee 
ae [needles 
bluish green 


© £0, 6a: s8s oes ey eRe ie oe 





light green..... 
rhombic plates 

Or prisms: wx 
yellows 22. 
tetrahedral... . 
monoclinic..... 
red crystalline . 


brownish red .. 
brown red 


4 (wie? 05.0 ws) o /en wef oben e 


carmine (red). . 
gray black..... 





rhomb. or reg. . 


sol Nit.aq., EC s:insol. (reds. sie... om 
SOLANGE AAGivs «abs 'e, 27 2) eaten ss We ere eee 


2 af Bete 6 6 6) 8a) O86 Be 6/6 6.16 G'S © [1% (0 [Rise le)». Ser 0 eke ols 


4.4 ¢e.c. al., sol. ether 
v. soluble aleohol...... 





v. soluble al., ether. 


oele eee ee eee ee eee 


TEQUIAT sia hae 


14, | PIRES ahs weed gees 


a pia weasel eis le «6 se 8 sa] © « uw « o 8 ¢ © © 6 |.%..6..6 so “ow 6G cies ete © 0 @ 6 6 Ge] O68 6 & 6 6) 6 6 6 Oe s € io 


Suis, 06) ®) B16. 16, 6 <0 


hula @ '¢ io ee) ©: 6) 0 


v. soluble al., ether... . 
VESOLS SL vOnnGhs siser v 


ie Se nena a Shen e eee oe |e © ie ¢ {is 0) € 0) @ eye 6 oe «fie ee & 6d ie Siw odie e 6 'e ee wt el ee f Ok of Oe helene te ue ie 


a) '« (9 fferey © ue) @ ete 


© Glses. 6 (6 ele 


yellow needles 
yel. hex. needles 


Sense wee ©. ee whe Ce lar Oke, ec ee) me ie le Vi oo) 6 0.9 1 66 te We le fe wiley e) eo wus 


iain oe Seema? elle Gime) @ is elelietel ec | o) @ © 6 © © 0 6 © 0] © © € 0. @ 60.8 0 40) 6 Sho © © 2 4 6% « 6 


3 Boiling 
8 Point, 
=} eC: Cold 
Zz Water. 
Pe eh aes insoluble 
i Re insoluble 
re ee eee insoluble 
Ee ete v. soluble 
We a ek ot & 200° 
615H,O, 230° 131.61 
74 SP Oe .000033 
Se ey! 0.0215° 
Wee. cra ns » decomp. 
10/861-954° _— insoluble 
Pie ee insoluble 
12|954-1032° |insoluble 
13\red heat insoluble 
| Se insoluble 
b: , aed hee e insoluble 
1 Wr a insoluble 
| Fd a ee insoluble 
18]759-772° 0 .000818° 
19|0, 1800° _|insoluble 
PAW ae eee, insoluble 
Al bar eae 00005 
5 ot s. soluble 
a ee ae 0.02318° 
Oe ern ts ted; decomp. 
2b 25. ¢.C. 
26/61 .3° v. soluble 
27|15.5° soluble 
28 
ZOE ee. s soluble 
5k ip eaaiee sea v. soluble 
31 
Gates «- Aco ses. « soluble 
33 6H,O, 110° |v. soluble 
ie OS ore» insoluble 
35 
36|decomp 1.00225° 
= ¥) py tg insoluble 
8 Nee lice taste insoluble 
BOS ie Te. « v. soluble 


6) Ons aw ates. 6 6 |) 28,6; «(CL OLa lel Ge 6 ene) abe, 9 56, 0 © 9.0 


COR > CO ee 


See. 8 6 6 b ee 


s/h 0's Ces aa 6} 


solaiilvacias, ot. oes 
sol. dil. acids, acetic. . 
msol.-aleohol.;........ 


yellow plates 
yellow crystals 
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bull’s blue) 


* Sublimes and dec. 





** For ferric alum see p. | 


u Specific 
a Molec- Gravity. Melting 
q Name Formula. ular Water=1. Point, 
3 Weight.| Air—1(A). A 
A H, = 1(D). 
1|Erbium chloride..... Bh GEG en len 381.88: | 52.0 ee 
Di ee TUTE Stn ae Shia, hele ERIN. )7 Olle) iets 461.53 010,20, so oe eee 
BO ee ole aieetog WAR PR peal TU she eek heat ear 382.80 |8.640 infusible 
iS Sal phase. 3 h).*.'.t. oe Er,(SO,), Mahe toot. 623.00 |3.678 dec. 950° 
5 yb Reap RN: Er,(SO,),.8H.0.... -. (767,14 (3 “180060 ee 
6\Kerric: acetate, : basic] FeQH(C,H.O,),.: ....|190. 90 | o. 20 20S ee 
WIGPEPBCDALB Yee y po. tu FeAsO,.2H,O....... 230785 |3.18 ee eee 
8} arsenite basic..... 2FeAsO;.Fe,0,.5H,0|607. 38°]. 5.20. ee decomp 
O} sibromide ser: ote Pebree iis. ar inh es 299.60). oe * 
LO aCDIGNdG sa ae yale PeG aie een Saeki 162.22 |2.80410.8° |301° 
11 vt Rs Re Pee GH LO ares Lee 210 JB2 4| coe ee 37° 
12 ferrocyanide (Prus-| F e,[Fe [RS INO Mee eas oe 859060 |. eee decomp 
sian blue) 
AS WELUOLICe tate host eee HOH Oe Ae ines ieee 112:84 [3718 5° 0) aes ee 
14 POMS pie et Rcattc ea ale FeF, .44H.0.. 1932.91. Sees eee 3H,O,100° 
LHP TOMMAte i. ii Fe(GHO, Dect bay! 1208 88. 4... 22s > see ae 
16; hydroxide......... BerOr ee nse. tee: 106.86 |3.4-3.9 14H,O,500 
17} hypophosphite ....|/Fe(H,PO2)3...2.... 20 O08) eye decomp. 
LW ASECURUE cue ce Seciy, oS PeCOVrl Ogos bien 274:96))|. 2.0 
19} nitrates. 2s... 5 3) Fe(NO,),.9H,0..... 404.01 |1 683530° 47 .2° 
Chiy voxalates Ay ec8 othe Fe(Gooyy in Gor sie 375. 68.\ie. foe ae dec. 100° 
POAC sien setts 00) Fe peer oie ne 159.68 |5.12-5.24  |1548° 
22) phosphate: ........ FePQs4H.0 oa , + |222:94 (2.87) Yee 
23| pyrophosphate. ...|Fe,(P, One 9H.O.'.<*:/9072 74.2). oso ae Oe [480° 
24| sulphate **....... Fe, (SO ol at 399.89 |3.09718° decomp.at 
25 Ria ae Fe,(SO,);.9H,0..... 562/03) |2-2.1 eee 
26):: sulphidess. i... 4.’ Bes eitactetnss Ph hs 207.89 |4.25-4.41 j|decomp 
27; sulphocyanate..... Fe(CNS),.3H.0 . . .°.|28413) |.) ies 2 ee 
28)Ferrous acetate..... Fe(C,H,O,), 4H 0; .|245 95). sea cee decomp 
29; ammoniumsulphate|FeSO,.(NH 80. 392-16 11.86). Sere 
6H,O 
30} arsenate.......... Fe,(AsO,),.6H.0.....|553. 585). cae oe 
31} arsenite...... f HALAS A Ge fies sa 341 6461. fo se eae ae 
32) ) bromide .(.i22 o024.4 +. Perr ene t Sid oo 215.63) 44.6369 ~ Sano eae 
33 rate ety ORE As FeBr,.6H,O 10232-70042 Coie. ee 27° 
34| carbonate......... Ha coe etsteen s Pesce) 115.84 |3.70-3.87 |decomp 
35 ui Ks O10 ts Os! hE ES Maes 133:.:36071,4) oer ee decomp 
36} chloride.......... FeCl ee ea otee 126.76: |2. 988179" "iia 
37 ses Mics) 2 Shek Ash FeCl,.4H,O........ 198 :82) 11:93 °°" Se Rie eeee 
38} chloroplatinate....|FePtCl,.6H,O...... 571.90 }|2. 714) See 
39} ferricyanide (Turn-|Fe.[Fe(CN),],...... 59132 Ole vi ne ree decomp 
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Solubility in 1oo Parts. 


Crystalline Form 
and Color. 





+ Red hexag., rhombohed. or reg. 


3| Boiling 

§ Point, 

3 eH Cold 
al Water. 

ie Stare wate « deliques. 

Wickes Fd Tek soluble 

Ea oo insoluble 

va ee 43 

Bist nattiests. 3020° 

1] GREER ORS Siete aie insoluble 

1 Rein nee sets insoluble 

PRY oy ee decomp 

| eae Perea soluble 
es. See. 74 .390° 
11|280—285° 246. 
Poorer ee insoluble 
Sere te beeen: s. soluble 
14|\decomp s. soluble 
12 a: Oe a soluble 
JC Ge ee insoluble 
1d eee ee 0. 04325° 
| ee ee ae deliques. 
19\decomp v. soluble 
Ree ly wk) v. soluble 
ES atte ean hygroscopic 
DO iets ie ees S| insoluble 
pA) ae gee Ee insoluble 
eS ene eae s. soluble 
erect. v. soluble 
re A decomposes 
Le et eee a v. soluble 
DRE ae Aten sy: v. soluble 
BA craw etek 180° 

= ee St A insoluble 
de ae insoluble 
Sy ee Se ke 102°° 
AS eee Sees 313 . 20° 
Ab, a aks ae Ae insoluble 
27 et re s. soluble | 
RN tat Beh? ic 64 . 410° 
Th Teed bi ob» 160 . 11° 
RS et a v. soluble 
ry ee insoluble 


Hot Alcohol (al.), Acids (a.), 
Water. Alkalies (alk.), etc. 

soluble solobleraleohol: ss. 20:3 caste aes © 
Vern, a, soluble alcohol. ......./erystals.... 
3) ee gone soluble-notiacidss 5 3... |... aeslaes ee 
POCO | FES aii RRR URES c/s Ws ea 
Ch eae soluble alcohol, acids. ..}/amorphous ... . 
insoluble soluble HCl........... + 4H,O, rhomb. 
nt ae ee soluble alkalies........|brown to yellow 
soluble soluble alcohol, ether . ./dark red crystals 
536.6100 |v. sol. al., ether + HCl jbrown hexagon. 

ore) solublevalcohol.; ....5s2.| nada een 

insol. al., ether; sol. 
te bale ste cones HCl, .H.SO, dark blue cryst. 
soluble insol. al., ether; sol. a...|green rhomb. » 
soluble insoluble alcohol...... yellow crystals. 
fa Para @ Rt ge eS OE Rae ah yellow crystals. 
insoluble |insoluble alcohol, ether.|reddish brown . 
P0809" ~ gol, sol alk. citrate s/s. eee eee 
v. soluble insoluble ether. ....... brown amorph. 
v. soluble j|soluble alcohol........ rhombic...) 4 
SP aie Crees insoluble alcohol.......|amorphous.... 
insoluble |soluble acids.......... t [or monocl. 
0.067 Wisols. H-COHLOS oa, yellow rhombic 
ee a tee soluble acids.........1yellows (2. ov: 
decomp. _jinsol. conc. H,SO,.....{amorphous.... . 
decomp. ___|dec. by al.;sol. ab. al. . .|yellow rhombic 
eames decomposed by acids...|greenish yellow. 
a ot homer yv. soluble alcohol, ether|blackish red reg. 
i diets. gk A Ee TSP SENT cc eal ae needles........ 
78 . 275° insoluble alcohol....... blue green mon- 
oelinie. Wade 

brs fe 8. soluble WN Hac: see. 5. hres trials, eae 
ad Mt soluble NH,aq......../greenish white. 
LA ee. jsolublezaleohol s..7. 4 Go. Asst Seed 

ora) soluble alcohol. ....... yellow rhombic. 
insoluble , |soluble CO,aq......... 
A Raters =. = soluble acids, CO,aq....|amorphous .... 
Rese Z2ONs A Ota comolbee4 ic als sees ee vate crates 
415.5100° {soluble alcohol........ blue gr. mono.. 
mbenluble.y | uct tone ah veces 24043. yellow hexag. . 
ee ee insoluble al., dil. acids..|deep blue...... 


§ Grayish rhombohed. 
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C Specific 

3 Molec- Gravity. Melting 
=| Name. Formula. ular Water=1 oint, 

5 Weight. | Air=r1 (A). °C. 

Zz t(D). 

1\Ferrous ferrocyanide |Fe,Fe(CN),....... B23» OS) |. ss 0.8 ote ale te ie ane 
2). fluoride V5. cee 5% FelosrO rer 56 237.97 |4.09* 8H,O,100° 
Sh aormates sts tee Fe(CHO2), .2ELOn ALS 89 Warne decomp. 

4| hydroxide........ Fe(OH) agar, 8 89:86) 030 oo Te 
Sirs dodide. yi se. Pel s4 HOF inre 2: 381.74 |2.873 Le7°% 

Gir tactate rls LPC Fe(C, HOSS H.O 1287300 eee decomp. 

ie Mibrate fo2 nee eet Fe(NO,))-6H,O.%, 1287-00 gon) oe eee 60.5° 

Sie FOXAIALBS ies 45 ts 2 F eC,0,.2H,0. Sere a © L7OL8 1 Bae ee 

Oo id ek Ae i ue NS BEGG eee Go| ies TICS4 Ue 1419° 
10) yperchliorate ss! 22.7- Fe(Gl10,) 600 71) (S629860) 0 oer dec. < 100 
11). . phosphate); :.:. 3. Fe,(PO,);.8H.0. ...|501.73) (2.680) 7 Si aah eee 
12} potassium oxalate|/K,Fe(C,O,),.2H,O °.|346.07 |........... decomp 
TOR aveulp haved: cis 3": PeSO.7 HO Os 278.02 |1.898714.8° |64° t 
f4ievsulphide.!.) s+. 620: BeSivh Beit os 87.91 |4.75-5.04 |1197° 
ApiOvsulphite.’).... 434% FeSO,.23H;0.... . . ESOC Tt 2 on eee ae dec. 250° 
‘Ge sulphocyanate..’.’...|Fe(GNS);.3H.0O. . .21226.05 |. 22. Sot, decomp 
£74\. tartrate. 0522.00. VCs EPA BLO Fea) Ne ie a 2038? [6.00.55 14 oe 
18} thiosulphate . .fride/FeS, 0. 5H, AC DRENS ian Ses 258 206) be Ries 
19|Ferroso-ferric chlo- FeCl, FeCl, ASH.LOGLS 1241... ee eee dec. 50° 
20| ferricyanide (Prus-|Fe”’,Fe’, [Fe(ON), 6620200 :% eee dec. 180° 

sian green) 
21 hydrate. oo. s2:2.- FeO S4FL OP ah.) 303: O80 ah ke eee decomp. 
22| oxide. . Fe ay SMA. 231.52 |4.96-5.40 |1538° 
23| sulphide§......... Rese: _. 1805.80 14,514.64) esas 
: 1.3115° A. ° 
Ba BIIOBING nt thi ee Wk ae 38 1.14—1879 |— 228 
25\Fluosilicic Acid..... HSilere rer eharr 144.32 '|. 25) See ae ee 
26|Formic Acid........ H; COO ta arise: 46.02 |1.225% 8.6° 
27\Gadolinium........ CUR Pate ree: 157.3 1. SL. i eee 
28)| : acetates) ......... Gd.(C,H,0,),.4H,O |406 44.1, 611"), Wee 
29|. bromide... ..::.. GABEAG EO Res 5 505..16 :|2. 844%" a ee 
oO}! “ehlorides i). 22.244. CC be & re 263.68 114. 52202 aM 628° 
31). chloride: ....6+ 5... GaCliG HO as OTL. 7812 424 ee 
Say nitrate, silos oye: Gd(NO;);-63H,0.... 460.43 12.3325 0 S Sees 
ao) “oxalate! . ico oc Ky GdGLO Ds 10EO. (68776 hcees, ee 6H,O,110 
34| potassium sulphate |Gd,(SO,),.K,SO,. {813.11 |1.503168 |......... 
2H,O 

35) selenate si eee ees. Gd,(SeO,)3.8H,O. .. 888.33 |3.309 8H,O,130° 
36| sulphate.......... Gd (SOy ors cA Leet 602 '78 |4.13912-6° 9 |e 
37 cf Gd3(80,),-8H,0. : : :|746:.94 [30107 ° 99 Bae 
Ss Gailiteny hese ete UG Nese WN PRY Ae a 69.9 15.9524 30.15° | 











* The anhydrous salt. ae ae at 160° into 2H,O, CO, CO,, Fe. 
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2 Boiling Solubility in 1oo Parts. Giustallines Wore 
2 °C. Cold Hot Alcohol (al.), Acids (a.), nae oleh: 
Water. Water. Alkalies (alk.), etc. 
ea. eT RE) 524) Se ey eis white-blue amor 
Siesta eee. soluble’ (|e.ase.,... insol. al., ether; sol. a. -jgreeniy: s...- 2. 
EME ETEOUEOLS MSDN) ins add ole label e,e ein a nteolae PORN CD AN e 
MT ie on Py 23 U0 CU 6 Re oe a soluble NH,Cl, acids... ./pale green cryst. 
2) WS aoe v. soluble |decomp soluble alcohol. ....... green crystals. . 
Git Seer kr egy, 2. 110° 8 , 5100° insoluble alcohol. .... . green crystals. . 
“1 SNe eres 200°° BOOS 1 RU Nook Bae iM ge ed erystalsiwe./. 5: 
Sito Ls acter 0.022 0.026 solv neido ye Wn! 5 fea yellow crystals. 
Be frie ee Pree 0 Aa Nes. a, sol, acids;‘insol, alk. . ~./black Jic%, 522. 
Dae fol Gallet at ots fe Belay Nala seieeait «6, soluble alcohol. ....... green sists sles 
16 tee maotuble: fr (7 ehse 5. soluble acids) i)... 08 monoclinic..... 
Da AP iis. soluble BOLD Ie = Piles RGR EI ia Be golden needles. 
[or rhombic 
Pata ak. 32 .80° 196 .476° —_|insoluble aleohol...... .|bluegreenmono. 
1a Guat: OPD00SS «. Melenae ie 0.55: soluble acids.......... black hexagonal 
a gh Se oe aeechible; iy veg ths. 2: solihle. BOsaai)) x0 os es Se 
Ole rcets eevee bs! Wesoluble aaa: <.. v. soluble al., ether... .|green rhombic.. 
Uiihe ee ts |. Scand Stor Psame Cos 3's Ne Aker nk Rees ann So AU erystals. . 
POW ceed vials v. soluble |decomp v. soluble alcohol...... green crystals. . 
DY aera sorta ploviauess "Riys* ones oak ih de ewe yellow........ 
CAS «PO fasoluble: 4x ar. sol. cone. hot HCl..... greenijevaina 
Ye pare insoluble insoluble soluble acids.......... black 9"?). Re 
Dah ee, aaa insoluble insoluble jinsoluble alcohol. ..... black octahed. . 
2, | A AE BA Tneotible= "Wenger. 2... solubletacids (ic ot. hexagonal. ... 
24| — 187° decomp. ECON) Pitan Werte hs Vs me” od greenish yellow. 
ad a Re Ae sel Molblemr ieee. Chat Se ENTS ah oz eel SP aie 
26)101° oO GOW Ge ay SIRE no ik us as aie ee 
MEEBO P Trea PY RTS Bo Fe. | Lares Dp del te Maes iawe ome» wsell Beene ao EG 
v2: \ Naas Re eee eee ee Ok Oe! bk AT. elec triclinioz:. 2588 
20! Reangle’ soluble SOME heey Sat eee ets, Senge ae rhombic plates. 
DOP ate OTE soluble e121 ea PAE 2 Rein oe A RL Seer prism. needles. 
OLY gee soluble BOLUDIG oe © 10055 Fetes dB I Ni cus quad. pyramids 
"4 Peer ee ene Repos Maly BOlUDIG). |Hons aee tei jaee eee asymmetrical . . 
os] es > eee ent ees chit”... soluble cone. HNO,....}monoclinic..... 
ae soluble soluble soluble KSOyy vierged crystalline. .... 
05). assed... soluble BOLD es | Sane Lk pearly monocl.. 
Bere. Meee « 3.980 te ce EOS MAAR, Fs C8 UM eee Ue deer eA! 
Sevres Mae i> soluble Rota les itr re NP! ple he monoclinic..... 
At ee a insoluble insoluble {soluble acids, alkalies . .|gray octahed... 








t Loses 6H,O at 100°, 7H,O at 300°. 





For other compounds see “ Iron.”’ 
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Formula. 


ec rN | = | ems | Sa a 





| Name 
= 
1/Gallium bromide .. 
2} chloride di-....... 
3 " CM cihetirg Ske 
4| hydroxide. . 
IOC IIG § he Wet eee 
6) nitrate..... 
7| oxide mon-...... 
8 Pan 6 10) Ca 
S| eeulphate sim, she. 
IO} sulphideme. es0 6... 
11\Germanium........ 
12h DTOMUOe i: eae ke 
13} chloride di-....... 
14 of tetra-..... 
hd) Pachloraiorm.! 5:5 «+ « 
TO OCLC \ lakriete o v cin’ 
17| fluoride 
LS) IOC IGGM ie sk ae << 
19| - oxide mon-...... 
20 SS AS PR ee ee 
21} oxychloride....... 
22) sulphide mono-. 
ee af lic uae . ee 
24|Glucinum(Beryllium) 
eb DTOMUME Scns vhs 
ZO| #aCaTDIGe, «tic ere. 6% 
27| carbonate.. 
28 es Recut 
ZO OHIOFIGG «hae sds a ek 
30 19 Oe ae a rele 
SLT LTIOIGO IAI eels: s 
32| hydroxide........ 
oat MOULIN Re re a BC 
Salmumieraven (aes ia as 
OU MORIACT EMRIs 5 oibis ids 
36) oxychloride....... 
37| potassium fluoride. 
38} sodium fluoride.... 
SOL apuiphate rey... Soa 
40 OPE Sie sic 4c! ke 
MAMSOIGGE cei eee te 
42} colloidal......... 


* Converted into Ga,O, at 200°. 





ome Yet Ques? Wh Sa teat a We ue en as 


&" 9) e'5—" 0) He" pe ie te a) ay 


wel eel we 0. Pre Shs ee.» 


rie) Swe Oe eb CS Ree woe 


+ cya) be @ 6, 6) 6.0 \ e168 


ee jee" 6.0 6 ae Slew 


©_Py 6: © @ (0 TOh.e eo serte 16 16 


oe ee ee ewww eee 


oLa ie ce @ ee eS fees te © 


€ se of 0’ 'e' 0" © o eerie) 6) 


. eee On 


-/GICl, 


* ew elie ta ee es bey 6 Le oe 
> te Fe ah) ee 6 


a) fie 6) 0 "ee 0%) ee & fells 


ee ee Fee We 6 fe 10 8 oe re 
eevee 


Ne. Ag Mig: Muh ote eRe ate gah) 


er 
CIERRA? S 
GIF,.2NaF 

GISO,.4H,O 


eo 2 6 © ete & BO % 


wie” @ 6 es) 6 le 6 Be) © 0.6): 


t Volatile at 1350°. 





Specific 

Molec- Gravity. Melting 

ular Water =1. Point, 
Weight.| Air=1 (A). SC: 

H,=1 (D). 
309°: 66)... <3) Se es 
140 332)... PSA oe 164° 
176. 28|2 . 3686 75i5° 
120392)... 08'S Se 
451.66). 0 oo SP ee 
200 /DSher i. eee dec. 110° 
85 790) 0. io . Soars as 
187 :80)..... 2) a ee 
428-01}... 2.72 eee 
236: 01). ... 760. ea a ee 
72.5. |5. 46928 916°. 
302 :22), 7 > eee about 0° 
143.42}... 2. > 
214.34|1.88718° liquid 
17989} ha) SO ee liquid 
188 . GGL. 2... ee ee 
202 555). ea oe decomp 
580. 18/20. 5440° 144° 
88/50} 2. oo Ua ae 
104.504 70318?) 1 eee 
159 542)... 2 2 SUR eee 
104 .57|3. 541100° red heat 
136: 64]... 2 US ee 
9.1 |1.8520° > 960° 

168 :941. : Oe 601° 
30.2:11.915° = ae Se eee 
141 216k... 32 eel eee 
(259 . 58)... SORE Sree 
8002)... a ae ADO?) 2% 
152.08}... 9 2? Se 
ALT (227 800° 

ASS ope ee decomp 
262 .94\4 .2015° 510° 
IST LTE eee 90° 
25.10/3.016°° infusible 
105 s12) a. ee eee 
163730)... =o. Uae 
131-10)... ....) a ee 
177 .23)1 .712510.5° 2H,O,100° 
231: 28)... . yee Ape 
1Of2519.32 1062° 
197-2 1... oI aie 


t Sublimes at 450°. 


§ Decom. at 100°. 
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{| For other compounds of Gold see ‘‘Auric 


= Solubility in 100 Parts. 
€ pong Crystalline Form 
5 — Cold Hot | Alcohol (al.), Acids (a.), Bn oe i 
mi Water Water. Alkalies (alk.), etc. 
Mak eit es deliques. BOMELAES 4.) ede Reem eee Saket aS crystalline..... 
2)535° deliques. CECOmID. sh hiete rede ett... a tha crystalline..... 
3)/215-220° _|deliques. SEE IO cha Med gol beatae Bal i IL? pe ee: needles........ 
rs i ade SREING 7 Pe ee os sb soluble acids, alkalies . 2)... 700 70.00 .. 
5\deliques AS Ts 2 EUR alia pac te ke hd PO eb ARS Reta tly op) We 8 
6\* deliques. Pesonible’ tre ian wee heed eh Pa sade ss eee ee 
) GES: coaarer He Ne 9) Gd 2 i somble acta; 1.'c si. oes grayish blue 
2) Ee POSOMUUIOU  Pocwte.. oss sole acids: a. tht eae too eee 
en ee v. soluble |v. soluble |soluble al.; insol. ether |.............. 
eM ee ee he eens 2a te. ca ee a he he Vleewee WIWG6 shes 
11 insoluble insoluble _|sol. hot conc.H,SO,,aq.r.\gray reg. oct 
tts Waters ae ne 8 ® SNE eae > eT erg e- CRRARAR DO prate ROP ENE oe eh OLA RnR Pim DE A eRe! By. 
| er hadnt Put range SLND ie Waly ee he CRE Ra ae Sires ie PAA eee CORUM PE AT A 
14|86° eer et te ea ssh InsOl NOG COnG. HosOe iirc... 0. area 
ee Mee Ree ONS Ba PLT OTe RNS ied aide ole e tlac d Cpa 
16} 160° HPGUDIG. Mt she ge ests s SOI DMS ET Clots i. Se eau on eee 
1d pode por ee deliques. BORG. > Bae MES SERRE ee aca crystalline. . 
18|350-400° _|deliques. SOMO NG pd Mors tas ere Nae gates yellow... : 
AN Fees eplubles |e wPrwad Pc: soluble HChs> 3). 8... s. grayish Blacks 
| | ely 220 Saree 0 . 420° 1.05100° —s |soluble acids, alkalies ...|rhombic....... 
21|>100° impolite! op aay fh 2 s BOMDIE abidsy tre hte a tere eee ee 
yd) ae 0.25 soluble soluble HCl, KOH...../rhomb. or mon 
i a 0.45 soluble insolsacidg sol tale’, Vie ca eae 
ABR et Ae insoluble insoluble _ |sol. dil. a., alkalies..... grayish hexag.. 
25|t deliques. WSO LERUR Neer e nie, Marrs oo) hazia needles........ 
a ek aa decomp. decomp. jsoluble acids.......... yellow hexag 
et re Ae oy, 2s 0.36° tele c tact tick Be Cage Bae di pened Pe NAb kb pr ms OE 
ye) eee AL insoluble decompme soluble aids alk t 22.0 02|05Re ey oe eae 
29} 500° deliques. v. soluble |v. soluble alcohol...... needles........ 
SO. Fees. deliques. v. soluble |soluble alcohol. ....... pei dias 
rh Siege ee eae 0 soluble | soluble |soluble al., H,SO,. 
Sones eels CoCo 6) OI eich ee sol.acids, all. (NH, ), CO, CE eee 
33|585-595° = |decomp. decomp. _|sol. al., ether, CS,...... needles........ 
34/§ deliques. v. soluble |v. soluble alcohol kay. cerystalline..... 
al. 7 Reese. <» PRMONUMO. Mi iy. os. soll ackdsyalky, ?.a3 seh hexagonal..... 
bess stair as 5 PeerantUe Se errors 6. Se bok eee eae Sa) eNO Clg Aes ae a 
Alice Sree es 220° OLS Kae AOS en ER ARS sei GINGe? OREN, By 
Boca ena oh 1 .4718° PURER O LS leh MEN EN a 2 Oe eee, eae 
39|\decomp 10014° re insoluble alcohol PIE LS tetragonal..... 
EE Pee te Te LS a PL. elated oectes , {CL,H,O|monoclinic.. 
41/2530°..... insoluble insoluble _jinsol. a.; sol. KCN, aq. r. yellow regular. 
BO a cteian y « « PMRLIT EPI | | oe tut do's to 5 insol. a.; sol. alk., aq. r../blue violet. ... 


” and “ Aurous.”’ 
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" Specific 
2 Molec- Gravity. 
S| Name. Formula. ular Water=1. 
= Weight.; Air—r1 (A). 
H, =1(D). 
NGold phosphide.2a.7 4) Alb. ses coisa ee 487.4 |6.67 
3 0.1368A 
2) Helim 759 os.) Heck Sc ascii nee 3.99 1.98D 
SiHvdrazine..).. soseee NERAN Es kotuepies se 32.05/1 .01318 
AV aZOUNIC coe. sae ee NaH SEIN GPa 75.09). oct 
5} dihydrochloride... .|N,H,.H,Cl, 105 00), oe 
BM tormaiec. es 2.0 Nadel OG) pie a 124. OS). one ee 
1%, DYCTOXIGEL§ 3 hos SMSC Yew od Vat 50.07|1 .030521° 
Si .sulphate, sh cieciac:s 4 Bie Ps Be Bree ate 130 014) 3 ox ee 
Det TAC ake. ahh si sPe rs Nera tN Oo rem eane 95. OT Five ee ee 
10|Hydrazoic Acid..... BUNS) cee eer Deas AS 04)". 4 tee 
11/Hydrobromic Acid../HBr.............. 80.93/2.71°°F A. 
12 i 4g Ei Tar) 1) area 98 .95}1.78 
13|Hydrochloric Acid. .|HCl............... 36 .47/1.269°° f A. 
14\Hydrocyanic Acid...|HCN.............. 27 .02/0.69738° A. 
bo ydrofiuori¢e Acid. «71H Vea. yack ee 20.01/0.7126°° f A. 
POL drolodic ACIg iwi LL lee bint eae 127 .93|/4.3737A. 
Avi Hydrogen... nit. ts A ae a Seagate 2.016/0.06949A. 
LD PELOMIGs. 04s ott Oe a eee 34 .02/1 .4584°° 
19} persulphide....... ES Pee re et 66 .16)1.734 
BULA UAGIENIG.u bi... 's tad He Sere er en eee 81 22) 0a cee 
BM USEULLD ICG i 1s ile Sd Bay Je HS ete ea ee 34.09)1.1895A. 
Per ALOLIUATIGe:, ob adhe wane |S Bd eee IR ak het 129 .52/65.1D. 
23|Hydroxylamine.....|NH,OH........... 330s) Leena 
24| hydrochloride..... NEPOLPHGI ie 2 69.50): oo 
DO) MEILTSLR.. wes Cy. he OR NH,OH.HNO 96.05)... J: ee eee 
20!) sulphate) shu: <4) of (NH,OH), H,SO, 164.15). tee 
BIndiit ek siden de LE PM ee iene ae vy 114.8 |7.12% 
25) > bromide so), es In Bi vee ae es ake 304...60], 2/n wee eee 
Zo) @achloride MONO- see NO Lets eat eh dok. 150). 260% 2 a ae 
30 paresis fur eoLes 11S PNP Rae od eee 185372123; eee 
31 OEE spat ia oh INClhe. pak e 591 18) ge ee 
Si) OVANIGG .6..b: 6 dis 6 Fle Int{ON) 2 9Gisn ee ee 192.831). seen 
Sys] Ce UID ELLA C.F at iit jo cts EEN es Ler Leet bt 667.80) 03 24,4saeee 
34); hydroxide........ IMmOH) Weck ao pee 165.82): . ot eee 
DOM IGHIOO ne Epes ot In) eee ie hore 495.56)... : . eee 
BAL shdate cote: | MA LOLLON Rm ines 639.56). se 
B7|) TMETAGes schists oa In(NQ,,3:44H.0 .-..|3881~ 90). | .:.aeeee 
38| oxide mon-....... THO msc ape ene 130:20)... 225 
39 ‘o Besqui-... «4 LG TA @ ERAS ae ae ied 9, 277 .60)/7 .179 
40| perchlorate. ......|In(ClO,);.8H,O..... DOT. dL! + see 


* Sublimes at white heat. 




















Melting 
Point, 
°C: 


decomp. 
< —269° 


Teas 

Ga: 
198° 
128° , 
< —40° 
254° 





2 06) © 6) +. @ eee 


8 © © 01s o1e & 


t Values found by experiment. 
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: Boiling Solubility in 1oo Parts. Crystalline. Fort 

3 Cu Cold Hot Alcohol (Al.), Acids (a.), | 84 Color. 
aa Water. Water. Alkalies (alk.), etc. 

RRM eas as 5 sp )sssssi adel ss» insol. HCl; dec. by HNO, /gray....:..... 

2} 268.5° {1.487 c.c.%-5 |/1.371 ¢.c.2 absorbed by platinum..|.......... 

31113. 5° ME ROUIDIGS £15. ores: « soluble alcohol........ crystalline 

SE Ue eA a's deliques. v. soluble jv. soluble alcohol; ....2/ 4. :20944 05. | 

Besar Peete soluble v. soluble /soluble alcohol. ....... regular........ 

Gh rt aan & Sal) Eee CEs Seamed fy ae © to Moana et a eer repularsn. t= we 

7|119° ore Vesoluble: ooiisa ales insol: ethers.tecvahs cane ere 

Seta. Re s. soluble |v. soluble |insoluble alcohol.......|tables........ 

PEO rn ges RS ll tg he Oe bie Sie ew de wees [vi Oe Lhe alerted [ 
10|37° On a iditas sees t. soluble aleohol........ liquids ees ue | 
11}—68.7° 221.20” 130100° soluble alcohol. ....... crystalline. .... } 
SMe tare eas ol nite ety a's See od a goes Macfie séia'a w A |e esi eee ae ee 
13] —83.1° 82. 510° 56 . 160° soluble alcohol, ether ..|............06 
14/26.1° beh 5 | cle a4 os sola ethert. oie. crystalline. .... 
15)19.44° SWRA UHR aR es A dict woo) nS Sareea aie leh leas y viv ce, 0 | scereoms Sareea 
16|34.1° BBO S205 40. Veni s ute vlan soluble‘alcohol aes .... 2] skit oe oe eee 
gO ae SE a PO ae sol. palladium, charcoal,|.............. 

{((47mm.) Pt., Fe., etc. 

18/80. 2° ool peel! oye ek ae Sol-ecner, alitaystece: PFISMS | Ag ae 
fe) Sas Ss ee decomposes |.......... sol.CS,, benz.; insol. al.. |yellowish oil. . . 
20| — 42° 554 LCs Ca |e oe soluble’ GS, sippy dy Dance une ee St ee 
21|—61.8° ree. ua teen) 219.540) vol. ald)... 37 tos ee ae ee 
22/0 Rome es tact abba cise etre SAN Gare ick. coin ah (hide oid hone 
23/70 (60mm.)|soluble decomp. __|soluble alcohol, acids... |crystalline. .... 
24|decomp. vesoluhle yore’... 2) sol. al.; insol. ether... ./monoclinic. .... 
25 dec.>100° |v. soluble {decomp visolublecaleahol:.. ...\..c |x ot pelea 
te tae v. soluble {soluble s. soluble alcohol. ..... monoclinic... .. 

7:700° insoluble insoluble jsoluble acids...:...... regular octahed. 

St hee ocet Bae 9 deliques. PE SOUUDILE PINE. oe Ae MR ious, <6 ale crystalline. .... 
BGAN ah, Seen a deliques.  Tefs's3 64 OM Roey ven aCe tame” rn Sa Oe dark red eryst 
POLS. 2 <c8RGN b deliques. CEN Pee, Alea nu ee tac tee crystalline..... 
131)440° deliques. Vesolubles ws. soliyal: setherdys isk seo Mas 2 ene 
Mab tro e 1SE ys: t- TeOlUDI ES = he ss ol. SOLE CNGs ge ether). ee ete 
HOS 55 1 <3 shah s. soluble —|decomp sol. HCl,HNO,; insol. al.,/needles........ 
RES Pe. sake a msolables ihe: .. BOL MACIGSWialin Insole. ce eee 
OH es at: fi SPRTINCH yg MOR ec eho. gy Nein die ots git acinghte' st [NH,|yellow crystals. 
36/decomp. VS) GY aia SOUS ara sol. dil. H,SO,, HNO, . . |erystalline..... 
37\decomp deliques. soluble soluble alcohol. ....... needles........ 
+38 See hg fesse 20luBleiacidgiomas 15.2 blacks cee: 
39/T [200"\insoluble, «|i. ...)..... sol. acids, insol. NH... |yel. amor.rh’bh. 
AO|\decomp. at/|soluble decomp. __jsol. ab. al., ether...... crystalline..... 


ft Volatile at 850°. 




















‘4 Pe aE i ~ 
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ee. Specific 
we 3 Molec- Gravity. Melting 
x g Name Formula. ular Water =1. Point, 
eis Weight.| Air=1 (A). ° 
e | % H, = 1 (D). 
_ 1Indium sulphate ... .|In,(SO,),.......... 517.81|3.438° > eee 
4 ie sulphide: 4%... 2. % Ni the A sirens tants Sie 325.81) 4 tae eee infusible 
We 3}- sulphite. |... saunas 21n,0;.380,.8H,O: ..|891: 54)... ..cb oe 3H.,O0,100° 
Hilodic Acid. 3): 32:5... PLO) cae ees sie oe 175.93/4.629°° 110° 
PPLOGIUG ee Ae hcere Lhe epee chee iee S 2) aay 253 .84/4.94817° 114.22 
| @chioridesmono=ar ICs. cass a 162.38/3 .1822% 24 .7° 
7 23 t Baltes psa te 162333). cee 13.9 
3 Sh parhite eB Merk onan PAG: Muses ihcea rials le bs Sealine 233 . 30/3. 1107 33° 
Qiaenuoride sess NW ps iil ile eae arn 221 :92/3..5 ‘18° 
10| monobromide..... BE crc ees 206 784) 2a 36° 
Bll immo xid@alin faeces «re LOS SOAS ee ee 158 .92)4 . 218° dec. 130° 
12 ep ADON G1 6°, eae LO Devoe yee, tee 333 84/4. 799%" dec. 300° 
Bee SIREIOIUI eo ees a's as LK gen Ap met wate coin GA ke 193.1 |15.86 2250° 
BES hi land eth A Se Rana lr tity eee ie 193.1 |22.42 1950° 
[120° 
1opmoromide trices. 2: irBre4nOeg, 504592). ° Seen 3H,O,100- 
16 sc tetra-...0 lr Brpr os fae we a ot DL 25 Goin a ee decomp. 
17| chloride di-....... Tr Stree te ates 264 02)... 2% 20 oe eee 
Pope err: TrCRO20 sce e an 299.48]... Nad Felts 
19 * tetrass =: IrQiyere a ee 334; 94) 3... ie ome decomp 
Oe CTOXIGG (i)".";..".|11o.ctdC) were te 261713); oo ee ee 
21 he ses ui-/ lt, art Or earenioe. 488 . 25). 22.00 
oe WOUIUS tll. rate eee bd espera tn cede cobs Sia 573/86) 05% 2 aa ee 
23 ome CELT Ans ty LT Lae ease are tae 100278}5 2 dec. 360° 
DAT? “OIG ia hp ity TO eta ae eee 220 . 10). ie ste oe ee eee ee 
25 farses Ulan Er Open eee oe 43°20): ery eee 0,400° 
Hayton 5 SeU be) Ves Ltt Ye) neces | Rue ac oe ah onve Monee ibe 220 11). ) oe oxidizes 
2 3 disvukewe [TrS Oeste ee 201.24). ieee oxidizes 
28 bs BESCUIH SAe Lies eee sr meen ett ae 482 .43|: ) ooo oxidizes 
SOMTOU Puree ns oie PGi Saeco 55.84)7 .85-7.88 |1505° 
SOle > Wrouept aes)... Ls od De A oe eee ma nee 55.84|7 .86 1600° 
Ble white pig. fey a Tig Soe ee eee Aah 55 .84/7 .58-7.73 |1075° 
Dor eTAN DI wih oem, Bary trees aes 55.84/7 .03-7.13 |1275° 
Daler LCE asc we ein aire ONE lira oa elie di Od 55.84|7.60-7.80 |1375° 
34)'> cast steel (fl. ot Heromyie Shere t kaw 55:84) =. cae ee 1375° 
BSEMDOTICG: | nt eetcr PeR Fee Oe ce 66-8417 1518? Be ee 
BOE CATING wal coke: No Oe tons So cerry tnar Pi 179'.52|7. 0720 ee 
37 Prk ALM pans pee FE aaa eal oe 103° 84)... S0REe eer mean 
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—— 


Solubility in roo Parts. 


Hot 
Water. 


v. soluble 


or eee Bie eS Cle eB eescet a tbieeeeeeeees 





Epos 

3 | °C, Cold 
z | Water. 
Mt.” ss... deliques. 
2 

3 insoluble 
4) 4H,0,110° |286°° 
5/184 35° 0.018211° 
6)101 .3° decomp. 
7101 .3° decomp. 
| soluble 
997° decomp. 
| SS eee s. soluble 
11 insoluble 
8S ae 187 . 418° 
SE insoluble 
ae insoluble 
3 soluble 
a soluble 
A insoluble 
i Oe soluble 
ae soluble 
a insoluble 
a insoluble 
ae s. soluble 
ae insoluble 
a insoluble 

Saree insoluble 

ee insoluble 
insoluble 
ee OS, s. soluble 
29/2450° insoluble 
| insoluble 
| insoluble 
US insoluble 
Ea insoluble 
Aa insoluble 
ee insoluble 
Se insoluble 
«aa insoluble 


cece: Ss @ 6 1e 6 #c8 


oJ et'e 0 'e. 40) 6) .46) 98 


o.oo Lene, eye) (ee, 8 


yee ea 


insoluble 
insoluble 


& "e%le| Bele, wy ny a) © 
wie! (eo 4s |v, “es vole ‘« 
see ee eo ew wwe 


ee Be ee 


FC LOG) lm 60) 6 6 6: 


C. .@) whe |. 6) (e" 8” 18 


v7 0 ore Cle Slee, & 
oe @ ie (0) ©. 05 w 646 
oe fe one, ef efi6 ts) .& 
Sp \0. is (oe: 0.0) 6) « 2 


cya se @ » of sie € « 


insoluble 


insoluble 
insoluble 
insoluble 
insoluble 
insoluble 


0) Cie Oe. 0 e Micee Te 


sie). of ey) ® 48 





Alcohol (al.), Acids (a.), 


Alkalies (alk.), etc. 


dec. by a.; sol. (NH,).S 
Solimiesehin = pte so 
v. soluble alcohol, HNO, 
SOLAS Ose, al, CHC. 
ether 
sol. al., CS,, ether,.... 
ginelallECo Oss. 


sol. al., ether, HCl, glac. 
ts OA ae 
decomposes acids...... 
solrale -COs7-echer. 2 277, 
insol. al. ether ;sol. H,SO, 
insol. al., CS,, ether... . 
oft; oa os Al id 5 OS 
insol. a., aqua regia... 


insoluble alcohol, ether. 
soluble aleohol........ 
insoluble acids, alkalies . 
soluble alcohol, dil. HCI 
soluble HCl, alk....... 
insoluble acids....... 
insoluble alcohol...... . 
soluble KI, Nal....... 
insoluble acids, alk..... 
insoluble acids, alk..... 
insol. acids; sol. K,S... 
insol. acids; sol. K,S... 
soluble HNO,, KS. :... 
sol. acids; insol. alk... . 


acids; insol. 
acids; insol. 
acids; insol. 
acids; insol. 
sol. acids; insol. 
sol. HNO,, hot conc. 
H,SO, 
soluble acids.¢........ 


sol. 
sol. 
sol. 
sol. 





* Loses 8H:0 at 260°. 
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Crystalline Form 
and Color. 


oer ee ewe ee eww ese 


yellow........ 
crystalline..... 
trimetric...... 
gray black 
rhombic 
dark red needles 
reddish brown 
rhomb. plates 
yellow crystals. 


hiquichi cere cara. 
dark gray cryst. 
yellow crystals. 
trimetric...... 
white spongy .. 


.|reg. or hexagon. 


rhombohedral 
olive gr. cryst.. 
blue crystals... 
blackish green . 
olive green.... 
dark red crystals 


.|indigo blue... . 
POLLGKn Scaeeey ane 


black. 22s. cae 


brown black. . . 
cubical or reg. 





octahedral... 


¥) 6.70. Fe) 6L 6 Ste ey ple Toles 
eieile (9. 9)\s) (6, ee je « © he 
éGokw se .¢ tora, 6a) (Bue) Ser © 
o) 0.0) 6a ee 0 © 6) wu le eae 


0 (eye ee 98) @ 6) 0 6). ie halts 


gray crystals... 


regular icgit. 


gray crystals... 
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CHEMICAL ANNUAL 








u Specific 
ee Molec- Gravity. Melting 

| Name. Formula. ular Water =1. Point, 

3 Weight. | Air=1 (A). 7c; 
z He (D)- 

1\Iron* carbonyl...... We(OQ)) co Seatwore 195.84 |1.47 —21° 

2| disulphide...:.... EGS aw ool. 120.01 |4.86-5.18 |1171° 

i) Duebalinnlstowrae iat gue d «0 f-3 HerN ai weedeat 125.69 |6.35 dec. 200° 
4) phosphide ........ Ve. Pssjtohe fantees 142.72 |6.5715° 1290° 

DIR TV PLONE on. cree ICT Mey ether 82.92 |{2.818A. |—169° 

40.78D. 

OIVACTICNA Clos so sane Lae Ghee Ae ae. 90.05 |1.2485% <—24° 
siLanthanum,.: . 1... ... Lasso eet a 139.0° |6.1545 810° 

Shee DE OMAN +2. sicaersye Laz (BrO3)¢.18H.O) 1369 .808]........... 31.0° 

OP VOM GG eens cis sales Labrsch. 504.87 |... ov cn ue 
TOM GarONhe as ss. lake BEL wg dott Sake ya oe 163.00 |5.02207 | eee 
Itt Or earbouates oi. sho Leone 8H,O ..| 602.13 |. cach come ee 
Li. Chloride... uk base 1S Pa as ane er 245.32 |3.947% 890° 
13 3 LaCl,.7H,0 Saat ee 371.43) |. 1g. cree ee ee 
MEL IGT ALG' tele s win, weer) La(NO,),.6H.0.- 40433 313) (ee 40° 
Die WIS OLALCSa aie a aati t La, (C.0)¢98.0 0.) (0414 | 0 ayn tere ee 
16} oxide sesqui-...... Ga ree. ene 326.00 |6.4115° infusible 
Tiagsilphates.'. oa. oib a(S). apenas 566.15 |3.600 dec. 1150° 
18 a La,(SO,)3.9H,O...| 728.29 |2.821 decomp. 
POolsosulphid6e tla... 4c Tha Sate coeur 374.15 |4.9111° stable at 

1000° 
ZO DOAG 1. Se aeys ee hls Ted SRY Ee BORE Gores Oe 207.1 |11.34 5 PA pis 
21| acetate (sugar of) .|Pb(C,H,O,),.83H,O| 379.20 |2.50 75°, 3H,O0 
22 Heit DESIG 2 uke E, Pb(C,H;O,),OH. .| 608128 |... tae ee 
23 a a .|Pb(C,H,0.). 584.28 |... sited ataemee) ate 
Pb(OH),.H,O 
24 4 bi ani! (hs Pb(C,H.O;)..2Pb | 807.38 |. .niteieeeed te eee 
(OH), 
20) AZOIMIde: |... 6 oy EDN in Mera ost ek 291.16 |. dleteW cual s1. hee ene 
2G) Ce DOTALE; . a1d> urea bine Pb(BO,)». isk ES 311.12 |5.598(anhy)|red heat 
CLL PDTOMALE atl. s 5 soles Pb(BrQ,),. H ‘Ou 480 96.) 52 ieee ne dec. 180° 
25 SR DTOMUO Gs, 26 sia tee (Ede d ati Leet, Be 366.94 |6.57219-2° 370° 
29) ecaroonate |.) 1 se. PbCO,,. ||, 267.1016 5431.) con) eee 
30 3 basic.... 2PbCO, Pb(OH). LUDeaL | io fete hee decomp 
Si vehlorate. «i. 2 kas Pb(ClO,),. H,O...| 392.04 .|4.037 dec. 230° 
Der eoChlOTidG :.+ 5: «4. afar POUT ibe dalek 277 .02 |5.80 498° 
33 cy tetra-..... |e Oh] ON tee pa A tS 348.94 13.189 — 15°. 
Baise chloritec i sk Pb(ClO.), 342.02 |... pa oe drs 
30}, chromateze.....!. POCrO Pig es ere 323.10 |6.12315° fusible 
36 i basic PbCrO, Wei @ pam ae 546.20 |... ec esete cee 
(chrome red) 
* For other compounds of Iron see “ Ferrous’”’ and “ Ferric.” 
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rf Solubility in roo Parts. } 
= Boiling | Crystalline Form 
8] Point, Cold Hot Alcohol (al.), Acids (a.), and Color. 
Zz, °C. Water. Water. Alkalies (alk.), etc. 
ELOY | ions Sten lee [eb Le sol.conc.H,SO,, al., alk... .}yellow. [rhomb. 
2\decomp. peraees 1 T oOek insoluble dil. acids....... yellow reg. or 
Lia. See gecomp., 10). 68. <..\sol, HCl Ho SOS. [HE assmienebahee os 
tS RAS! insoluble |insoluble |insol. acids; sol. HNO; /gray crystals .. 
eNO ernest. | aw intehie tf: Usk Weta Mi). coos obama abredh « oe 
EY Yt ROHTE: 00 oe) oo .soloal.; s.cspliiether’. . |... .isieubees 
e URL. ph: decomp. |decomp. |soluble acids............{lead gray...... 
Bish 10071416%% kk beda insol. alcohol Mee. vin, hexag. prisms. . 
ee) ROR ES Ve sOmID 163) af. ore 45.tv. sols.alty insal) ether. .) 6 703. boa 
PR oe decomp. |decomp. |soluble acids............|yellow crystals 
Bis he Ee insoluble |..........]s. soluble, CO2 aq......./trimetric...... 
Roe Mec v. soluble |decomp. |v. soluble alcohol......./white crystals . 
ee Lh ea vy. soluble]. 2 .00...\v. soluble alcohol.........|\tricliniciec.. . 34 
14126 deliques. |v. soluble |v. soluble alcohol....... prismatic...... 
Rha > S..5.9- BOS eae MMSE AE coe oro hehe COMM Os ain ap Fv ork tae SLO 
Sree teas UNE s. soluble |..........|soluble al., acids, NH,Clirhombic....... 
AR 3.0% O8S7IOr4 © Is. soluble,alcOboll.........:|- satu re gee 
Pr TENG: eM 3 .80° 1.06190° lg. soluble alcohol......./hexagonal..... 
Poet, Ueipag Nes insoluble |decomp. soluble dilute acids .....|red-yellow erys. 
20/1525 ° insoluble |insoluble |sol HNOs, hot conc. regular or mon- 
H.SO, oclinic 
21/280 45 .6415° — |200100° insoluble alcohol........ monoclinic..... 
ae MEBOUDIG nics. 8S. S0luble Alcohol...) code buy = omenet 
Ay A v. soluble }........../v. soluble alcohol.......|needles........ 
BARR Col otaic. 5.55 18.2 soluble alcohol........../meedles........ 
Ree keno tT 0.05 s. soluble |v. soluble H.C2H;O2...../crystalline..... 
insoluble |insoluble |insol. alk., sol. acids... ./erystalline..... 
‘ ene ae 1.3820° Piet ao |. da ok aeen..: . 2. moneelinies:7 26 
28/861 0.455%  |4.75100° = |sol. acids, KBr; insol. al.|rhombic....... 
2 Hs PhIU UAH 0.00198  |decomp. |insoluble alcohol........\rhombic....... 
AB INT Sere Ua insoluble jinsoluble |0.02 COz. aq............/amorphous..... 
‘Thee ENA 17118° soluble _|soluble .................|monoclinic..... 
32|861-954. 0.673®  |3.34100° [9.09 dil. HCL, insol. al ..|rhombic....... 
SEE ASCMMICLECOLO Dh |i. ae a Fig Lh wach. 5 oi lbty | dtnake ok Se Gee 
ieee s. soluble |soluble Lev eeeeeeess + [H.CoH302. yellow monocl.. 
ata. « . .0000218°  Jinsoluble |sol. acids, alk.; insol. [yellow monocl.. 
ee el: insoluble jinsoluble jsoluble acids, alkalies. ..|red crystals.... 











+ Loses H20 at 160°, | t Decomposes at 105°, 
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OCHNOMRwWHE| Number. 








Name. 


Lead cyanate 
cyanide 
dichromate 
dithionate 
ferricyanide 
ferrocyanide 
fluoride 


9 Festee' es 
oe sue 'o ‘e's ‘e's 6 
oe ee eae 
ee ee wwe 
pte: tw fel taiha Se 
rec Ces aay 
ewer e eee eee 

a reyes 1e".6 fe tete te 


eee ee eee 


cee ec ewe ee wwe 


6 0116 ses ©" .0. © ©: “es te 


mitratezi 7... << 
oxalate 


oxide mon- 
be (g4 


fe) tel % 0. 0 b's Me. 


sesqui- 
‘red (minium) 


& kee 


pereet.... 
oxychloride 


alurs 6. 6 su= 
e148, 0 © fe ie: te 
Sa) 0 0 we fete 


owe 8 & © te 


(cossel yellow) 
perchlorate 
periodate 


Se sy 0), ©. © 9 


oe eee ewer 


persulphate 
phosphate 


ef 60 6.6 “ele 


phosphite 
pyrophosphate. ... 
selenide 
sulphate 


ayletere 6.0: bf ‘eo 
| 


Plath. je; 6: 6° 0) a" er6 


‘ec 


sulphide 
sulphite 


ohs afel ee, ete .6? 


#4. eye) 616: ee ba 


visi 6 6 6 @€ 6 His 











CHEMICAL ANNUAL 





Molec- 











Formula. ular 

Weight. 
Pb(GNO), s1imlel.. 291.12 
Pb(CN )s Ae ee Ds nha Ee 259.12 
PbCr,O, b! aden Neh sr-ot Ghee te 423.10 
PbS,0,.4H,O.,.....| 439.30 
Pb{Fe(CN),];.6H,O |1333.27 
Pb,Fe(CN),.3H,O ..| 680.15 
PbB, eile Jam oe. 245.10 
Pb(CHO}), sidnlos. 297 .12 
2PbOLHLO! su walle 484 22 
8PbO:H,0.. fs .s.. 687 .32 
PhO) ne cttuloae. 556.94 
PbLOG: ah tslgu ca) 460.94 
Bb(NO; gltuloe es 331.12 
PbGGs aldaiganit= 294 .9 
Po@ols aidiiice ois 223%10 
PbO a ana aera 225.10 
PhOwt let eee HOARE, 
Bhi blasaldatve ce 430.20 
Pb,O, bh Gh of Sac Ala el ree ation e 462.20 
PhO wilh ebtelde.. 685.30 
PbO, bs eh SA AP RO 239.10 
PbCl;PhOA eh: L 501.12 
PbhG@lj:2ebOisiders 5, 724.22 
PbCl,.3PbO........ 947.32 
PbOAZPHOaMe 7. 1839.7 
Pb(CIO,),.3H,O..... 460.07 
PhHI Gea e tet 7 oe 415.03 
PbHIO,.H,O....... 433.04 
PbS,0,.3H,O....... 453 .29 
Pb, (PO Sit coe. te 811.38 
PEHPO! alduited.. 287.15 
Pb, P,0;H.0. 8. . 606.30 
PbSe24.,. celine 286 . 30 
PbSQ HL. Je. Qe 303.17 
Pb(HS0O,),.H.O....| 410127 
PbSO,.PbO vx. tux. 526.27 
BbS elise. svigkwe. 239.17 
PhSO eae ea 287.17 








Specific 
Gravity. Melting 
Water =1. Point, 
Air =1 (A). “GC. 
H,=1(D). 
MP ee decomp 
3.245 decomp 
i hahah aaa decomp 
«she ceo decomp 
8.24 fusible 
4-571 dec. 190° 
Siete CM dec. 145° 
7.592 FOF 30 
6.12 Bete 
4. 5324° * 
5.025 dec. 300° 
9.375 888° 
8 . Fas he eee 
9.2-9.5 red heat 
8 342. “Rae ee 
I ie dec. 370° 
9.09615° Idec. 500°- 
Doe 
8.91 decomp. 
7.21. Sie ee 
7-7 ALS GR eee 
. ace dec. 130° 
. de eee rr 
6. 9=/236.. hil ees ee 
is SOD 0 decomp 
EA ae 806°(anh.) 
8.1015° 1065° 
6.23 1100° 
7.13-7.7  |1015° 


© ¢ © 6 8 0 oe ee we] a « 6 6 6 2 oe 


* Decomposes at 205°-223°. 











INORGANIC COMPOUNDS 


Solubility in 100 Parts. 








Alcohol (al.), Acids (a.), 
Alkalies (alk.), etc. 


We ef a! Vi ee! wie els 6.70526 © 0 (6) 6. e)"e. s 


Se ak Wary 


© S68 Tho @ Teme lee “et 9) 6 @ @ lev 2 |B 96 


soluble alkalies, HNO, . 
s. soluble conc., H,SO, . 
soluble HNO, 


oC € se 6 8 ee 6 


insoluble aleohol...... 
soluble alkalies........ 
soluble alkalies........ 
SHeOlnplOrNOL 448 2 


insol. al., sol. KI 
8.7722° alcohol 


2 oe 6 « 


AG 76 (0 Kale rene 


insol. al. sol. HNO,.... 
(soluble alkalies, lead. . 
acetate, NH,Cl, CaCl,, 
LO ee eae ee 
dec. by acids, alkalies. . 


sol. glacial H.C,H,O,. . . 
} (CaH,O, 
insol. al.; sol. glac. H. 

soluble alkalies... .. rey 
soluble alkalies........ 


Cues Gro), "6: $6 "ae Kee bk soa e (ee tere) ‘ef 0” 0 


Se O20 SSS ters 0 0.0 8) ays (8) 16. 0) ee (e 


soluble alcohol 
SOlUDIO diner N Os 27.28 
s. soluble dil. HNO,.... 


oe ¢ & 6 86 6 6 Web 6 eb 6 “e610 00 6 


. 8 6 6 @ © 6.6 


sol. HNO,; insol. H. 
C3H.0; 
soluble HNO, 
sol.Na,P,0,,HNO,, KOH 
decomp: TINO. 2 trea 
sol. conc. H,SO,, HCl, 
NH, salts; insol. al. 
gy soluble He SOk teas. 
s. soluble H,SO,....... 
sol. cone.; a. insol. KOH 


Boiling 
Point, 
PC. Cold Hot 
Water. Water. 
oe ee insoluble s. soluble 
ie Pe s. soluble _jsoluble 
te oss hole es tg decomp TR RIS 
Age os ee soluble Lol hg? 
oe s. soluble soluble 
Woh bit. Aas insoluble jpegs 1 Saas 
of A eee 0.06418° ae A 
EOE ek: 1 .616° 18100° 
Fee anne. s. soluble s. soluble 
Be Serres S60" 0.014 MON sd Fg. 
Bees se, oy. 0.00122° EARNERS, 2.0, 8 
861-954° 0.0449° 0. 436100° 
Rees 2-5 1390° 138 , 9100° 
22 ha pele Gt ope OF O00TO ES) Terese, 
white, heat: 10 013-02 |. 2 Fv... 
white heat |0.001322° insoluble 
white heat {insoluble insoluble 
an eS EEA insoluble AEE, Sf *. 
oa insoluble decomp 
hte Ri Soe insoluble Wenn t, Net 
FO ps once ag re insoluble insoluble 
Ohckes SetcaaGete insoluble insoluble 
NS A le iy beatae insoluble Soe ee 
tage hls 0.005618" = |0.0774° 
ce ert insoluble Silas 5 gees 
Pd | ik ca 100° epee, t, ¥-¥: 
eee insoluble insoluble 
2 EAE 5, insoluble insoluble 
Dt AeA rat v. soluble ite ie Wt gd 
bt ee one 0.00001 429° jinsoluble 
4, OP insoluble b clas Se 
eae aes insoluble decomp. 
oe ET insoluble Seer ek 3% 
ee 0.004220° is. soluble 
Meee isig SOlODIG fe... 
sth Fatal. 0.0044° s. soluble 
37|1085° 0.0001 insoluble 
Ges Aedrn > th: insoluble mh etd eR 
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Crystalline Form 
and Color. 


red crystalline . 
crystalline. .... 
red crystals... . 


oe eee ee eee eevee 
woe, & 6 OG e SG 8 ce 6e 0.58 ce 


Ce ee | 


yellow hexag... 
octahedral..... 
yellow rhomb.. 
red hexagonal.. 
amorphous .... 
grayish black. . 
reddish yellow 
scarlet. [amorp. 


brown hexag... 
tetragonal..... 
yellow trimet.. . 
yellows. Herne 
yellow crystals. 


© 8 6 @ 6 % o ‘ee 9 wanes 


crystalline. .... 
amorphous .... 


oer ee eee ese eee 


a 6 2 ¢ 6 6 8 4,8 ‘ot 0 8 (ote 


THOMPIC.. 6k 
FODUIAT. = we tar 
THOMDIC. oc sae 





s. sol., H,SO, sol. HNO, 


Tt Loses H,O at 110°-120°. 


“eee ee ee ereeevee 
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CHEMICAL ANNUAL 


* Decomposes at 600°. 



































u Specific 
fe Molec- Gravity Melting 
| Name. Formula. ular’ Water =—1. Point, 
3 ‘Weight. | Air=1 (A). TO 
A H,=1(D). 
1\Lead sulphochloride.. |3PbS.PbCl,. ...../.|995.53 |... .uucseue|e.oseeens 
2; sulphocyanate..... PIGINS ), voctan aos 323426. 13.32. 10h gan eee 
Slethiosn phate. .g.0f cone Oct al sake sacle... 319.2419) .o ee decomp. 
$i tungstate... c. PbWO, ...|455.10 (8 23554) tt eee 
SB Lithim 2 wie. ee we Talgy een Bie hain 6.94 |0.53420° 186° 
Ol} acebsite acidic Aye: Bi iG EOF ot. 102:.003)k6), bean 70° 
SHAMAN es cies yar eek LiNH, eS Ee st 22.97 |1.17817.5° 374° 
Sr benzoated.s2.. a4 lnGsHeO se waeere. 127.980). |... Jai eis eee 
9| bicarbonate....... JE Se LG GBM era tne. * 67,. 95°) . .nd)cfaj8 Abels oie UM een eee 
Ope bichromate v2) s.00).%1 listers Joa see es 266.201) | ...3 lage, ae 
Pilieborste cer b sco Li,B,0,,5H,0.,..... 259 .96'|. visable | eee 
bro bromide. Ge: hires Like Re Cee re: 86.86 |3.466% 442°-547° 
Bin CAL DIO cos ese. bi Cave ties oe tah 37488 11), 6515" gush ee eee 
ier carbonated). sg} AGO eon Seaman sn 73.88 |2.111 618°-710° 
19 Chora Led. a auf oh Li GIO) ok TO) ted fo naee 99 741 luk Aiea 50° 
PG eCHIGrIdG, ah ibe t DiC he osc asian erat 42.40 |1.998-2.074|602° 
17|_ chloroplatinate....|Li,PtCl,.6H,O...... 529.97 bos aldeniapaaee 6H,O,180° 
ES eGhTOMAte ws. s\.hoou Li Gr Eu Osman 147.90? |<. colle gugeer at pene 
1 Ole citrateineads ss. 6% LisCgH,O7.4H2O. ...|/281.804|...........|decomp 
ZU MOTI deme . dia ya] Lel Be eth the elaadcanens 25.94 |2.601 801° 
21| fluosilicate........ DL Pr, 2 Oe are 192.21 |2.33 2H,O,100° 
ree TOT Ab apc te 543s nye DiGH OF HO ee a at 69.96 |1.435-1.479|decomp. 
Aso VOTO Meri... ys ol LOE Sale te ue oe 23 +95 |... 441 eee red heat.. 
PaO vee aaiis a). %. 0s Dil caer eer tM: 133.86 |4.063% 330°—446° 
25 WI as un See Dil sg EO ole ere ve. 287,91 41> ttaapee 12° 
BOIL tale nl acd bes). rs LINO M2 Relate 69.01 |2.3834-2.442/253°-264° 
ze on ee TO) aera LiNO,,3H.0.; ..i.....7|123..00:|2... eee 29 .88° 
Bore OXAIALO MALI oss: BiC.0 ca beg ah ae 101.88 |2.121317-5° |decomp. 
29 es acid. ADUIG.© OHO tee 113:,967). oj teeeetes decomp. 
SURO LICE ioe! ein 5 CA PEG EER tare ee eye 29.88 |2.10215° sublimes. 
31; perchlorate LCL O pa et need te 106.40 |1.841 236° 
32 aaa HiGlOs 300 tn). ak 160,45 \ap aie Wer tis 
Doh PHOSPUALe sm. 4) ka La POE ee 133.90 |2.4115° 857° 
Ba PAC VISLE. Ao. ce\e 2 LiC,;H,03.. 143 .940]. ..<: «4 -,«). .|decomp: 
So} > SHicAte si cipast. o< Bai pro fasion y 90.18 |2.52915° 1180° 
Oe BUCO Os ee 5.5 Li aie ite ee hee coe decomp. 
Dily Sulphate ck... anizy PBA ESO Set de Are yf 
38 4 SRR ae AB pe POON ROT aie 
39 it BAC Pee, LaHSO 2) ins - 0 (104.0292 125 eee 
40x sulphide ; j.8s 65.05 DIS) ol lcifjeue oo eo ahed, 40-95-11. GS-1 en eee 
41} sulphite.......... 150,.6H.0 +... .<.¢1202,05 |.+... ane 
42) urate’. . 0. .i4:-n. (LU HGHLN,O,. os 17400 ||... eee 


t Loses 14 H,O at 90°. 
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Solubility in roo Parts. 

















5 Crystalline Form 
ce Cold Hot Alcohol (al.), Acids (a.), | 284 Color. 
Water. Water. Alkalies (alk.), etc. 

1a A, Se insoluble decomp insoluble dilute acids...|red........... 
USAr nie 0. 520° decomp. __|sol. KCNS, HNO,.... .|yellow monocl.. 
papi te 24 Ae 0.03 Bet athe F ii SOLU Bad). wie = os a hace Meee eee 2 heme 
oe cet. insoluble Petre fo. ose APO eu oes os ss (TORULATI RG ee 
5) >1400° decomp. decomp. __|soluble acids.......... silvery sin... 2. 
6|decomp. 30015° v. soluble |21.5 alcohol.......... rhombic....... 
7|430° decomp. Hecom pe! Teas Par OO nied regular sea 
Pie ea 3325° 40)100° fave yO ale .....0%.(erystaleasanclr 
hee es 5, 618° RPESPA SALA © OAT ls SRS STELLA ben ls mer ie a Ye 
Macae en St. 168 . 330° AC ER Eee, os MIS UNA DLs brown ergs 
SAA Ge ECU DIG aati. 10- +o ci INSOMIe alcohol. 5.2: ss,c|o.cn ck saeetens Mead 
The SA Ae 1430° 270103° Nee teyur ce.” 8 Sc ltcrystallmnes. ae 
Sate ue $I decomp. decomp. {soluble acids..........|cerystalline..... 
1. 539° 0.728100° |insoluble alcohol.......|prisms........ 
30118° 00 v. soluble alcohol...... tetragonal..... 
fetes ae 63 . 79° 12996° 2.47525° al., sol. ether. ./octahedral..... 
ree see soluble soluble soluble alcohol, ether . .|orange red hex.. 
AS Ark cane 13280° Mee ce WEA eIMen es. co se. 4 red britnetriguas 
POLIS tS 5025° 66.7100 fs. sol. al. ether........./erystals...:... 
CT, eae 0 .2718° Naas oe soluble: WE?!) oe. >. | Pablets a aan 
decomp. 7A ie) eed eA sol. alcohol; insol. ether /monoclinic. .... 
A ea Bee 61.67% BAG RGN ON Pea. ib inirhombice3 vee 
Ey | ee ae 17.5100° |g. soluble alcohol. .....|erystalline..... 
iia ape ae 151° 47699° Wel aoe ese.) Ss lerystulline: aiee 
MEMS ey fet NE ee |e A IENGE ei g's dies #/dial sie oe ( rh’mb. or hex. 
ans Sete UES, 48 . 30° 227 .3100°|soluble alcohol. ....... rhombohedral 
74 aan in 138.40 GMa oad Me eees SA MME Oe elicten ste wee Sat bor regular... 
ZO OT See EEE OP Petts Years VAISS ERORM Met Te | ic sich tale ree ert: See ee 
23 RRR Ce Pigsee) Bie ARIS Tn ek id AE TRE eo U0, dR Oa ae 
CAs 4 Che ey a aoiaoe: he SAE is Poke ne Se crystalline. .... 
te Ae esc BOULO et MT hos safe oe soluble’ aleohol: \ 2:)\.1.): sa] eth donee aera 
32|\t Bolible ia Mis 3, Maia Nes soluble alcohol. ....... rhombohedral.. 
33'§ Dig Sl SE Paes eran soluble acids, NH,Cl. . ./rhomboidal.... 
Salis eee y Ss, MBO Sen ON ee ade k NABOLS EI ek sco SS hme 5 a 
Bop BOOINT, insoluble —_js. decomp. |soluble dil. HCl... .[tine}hexagonal..... 
5) Es ea decomp decomp dec. by a.; insol. turpen-|blue crystals. . . 

SESS 3 5’. 35.34 29.24100° jinsol. 80% al.......... q 
Bol SLIT ss 43.520 55. 7a OO Ninsols SOO} all. 2a. monoclinic.... . 
SOPs Roman Y". ope CoG uO TAS ee Sa OA ie we | Ma Caen ae prismatics. . 5% 
BO SRO We soluble he, kha), vi solable‘alcohol: | 2.4) 2|inueaee Ske 
es oy eee BOnleawie sl: Se No s. soluble alcohol. ..... needles i ia7.. 1 
Phair P tok GS 0. 2720° 2. 5100° WR Toe) RAR Rid. Ge eon, clichehe septs nls ROSETTES obakeRs 

t Loses 2H20 at 100°, 3H2O at 150°. § Loses H20 at 100°. 


{| Monoclinic, regular, rhombic or hexagonal. 
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C Specific 

3 Molec-| Gravity. Melting 
g Name Formula. ular | Water=1. oint, 

4 Weight.} Air = 1 (A). °C; 

A H, =1(D). 
iMapnesiuiiy s,s .. «ee Meade Ieee. Gee 24 .32/1.69-1.75 |650° 
AACE LAUGS hor. Ck be Me (C.L,02)>. 4H20. . 1214. 43)1.46) Gi eee ee 
SMA lUMIMAtOd |=. cee e MgO.Al.Os3.. . {1427521857153 oe ee 
4| ammonium arsenate. ..|MgNH,AsOx. 6H,0 . 1289 42)... see decomp 
5 ay chloride. ..|MgClz.NH,Cl.6H2O |256.84)1.456  |.......... 
6 4 chromate. .|MgCrO,.(NH,)> 400 .50|1.82932% 12. Saale 

CrO,4.6H2O0 
7 a phosphate |MgNH,PO,.6H:20. . .|245.56/1.71®° decomp 
8 4 sulphate. ..|MgSO,.(NH4)2SO..  |860.64/1.723% |.......... 
6H2O 
Os arsenaterts).. ssi. aa. 2MgHAsO,.13H.20. . .|562.78/3.1551° |. 2.20... 
10k. arseniteciosc ccc Acai Mg3(AsOsz)e.....-... 318.88)5 sees? 22s eee 

Pilzsbenzoatext) «0. dae Mg(C;H;O2)2.8H20. .|820.45].......... decomp 

13). boratetitas:.... 02 feaefians Meg(BOz2)2.8H20..... 254.4512 QVpe) eee 

orc bremate xn coeds: Meg(BrOs3)2.6H20. . . .|388.26/2.29 6H.O, 200° 

TZgcbromides:. . 19dse. lor MeBritiit. 2. ate 184.16) sical 695° 

15 BUT Bt Fos) Fst nity wal MegbBr..6Hs@ i035 5. 292,26). Gees decomp. 

16) carbonatey. sc i..078e IM gO Rae ay TS 84 .32|3.04 dec. 350° 

17 ASO, MHI D  laRet MgCO;.3H20....... 138.37|1 30818)” 3a eee 

18 As basicwe dls 4MgCO;3.Mg(OH)e. |485.70/2.18  ——|.......... 

5H2O 

19 af eat > 8MgCOs.Mg(OH)21)\|865.34/2.18 eee 

3H.O 

20) Siehlorate )o..2 00...fod Mg(ClOs3)2.6H20.. . .|299.34).......... 40° 

Ali Gchionide cts vee £6082 20: Mele rryite sc aaee 95 .24/2.177 708° 

22 Sey stat Bo Se aes MarCls.GHs). yaa s 203 .34)1.56917° |2H.O, 100° 

mo) COTOMAtO 4 psc a oe ote MegGrOe/7 HO 266 43/1. 7622 

24| ferrocyanide.......... Mg.Fe(CN)..12H20:.|476. 73). 9. 2) oy) 

DOM AMOTICB ts tiie mies SEE Mea lsniiliets oie rcres 62.18)2.472 1396° 

264 Vormateye! waco s et ied Mg(CHO+¢)2.2H20 ... .1150 30 oliati ee ee 

27) hydroxide: «. 8. 1) 8 MeO oss. 58 .34/2.3615° decomp. 

ZOMEMOMALG Ce tt coco e 2 Aelti Mg(IO3)2.4H2O..... 446 .22'3 .28 4H.O, 210° 

20 Iodide wh Oris he: ae Niglal Glad ccteercnebs: 218.1 6h iol eats decomp. 

SULA ItPALOe ES etfOQu sr dene Mg(NO3)2.6H20 . 256. 50/1. 464 90° 

ay BNIGTIGO! Cae hes dee sh oe Pe MyiNginjdey wee 100.98) Seta decomp 

2h ROKER AGEN ET 5: ca en oa MgC,04.2H2O....... 148..35| pe eee decomp. | 

Do] OLTMOSTER EL ow cade 2 eS, Meee 10h: Woe 40 . 32/3 .22-3 .654|1890-1940° 

34! ~permanganate......... Mg(MnO,)2.6H20 . . .|870.28].......... decomp. 

SOL DHORDUALe Lois ke se, Mg3(PO.)2.4H2O ... .|835.10)1.640° |... 


(22H.O0) 








* Loses 5H.20 at 330°. 











Boiling 
Point, 
Ao 


ee eee eee we 


oe) SG oe bees 6.6 Se « ¢ Cig ete © @ 6 3 f © © © (ere 0 0 we @ 


MO S.C) eS Oe ee 2 
ae 6 » 4 Hie. 6 wie 


C Oeds he Bee.» oe 


6 8 & 6) ve ee) es 
me SO Wem) 6) af oF OPE a, 
DiC hwr ete eae ie “ee Je 


meat 6) Be ye bY Ses 


oe clases q Gete eo 0 
e 6 10 “exes geyereye .< 


ee 


ee 


o.e. SCs ewes gS 6) 6 
ee eee ew wwe 


2) 616 00':6, [SC aR haw) O08 


decomp. 


6 68 € Swe bw 6 8 6 
che @.@ © e #0 6 00 
6 oe 4 6 Ole Be ee 0 
ee ee ee fe a 


©) ete: & © » “aye. 0. er « 
66 0) eo sis) BO Oe 
© 8. OWE Os Boye ie « 
ore \e 6G, SF dy cl 0 5s 
o 6 © of@ SSF 0) 2 





INORGANIC COMPOUNDS 








Cold 
Water. 


insoluble 
deliques. 


1687 
v. soluble 


0.01322 
13.49 


insoluble 
insoluble 
4, 520° 


0.04 


200 
insoluble 
0.0716° 
0.00062 
v. soluble 
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Solubility in roo Parts. 


Hot 
Water. 


s. decomp. 


v. soluble 


@ 0 © fle @ ete re ie 


0 oe sa @ 6 6 6 


soluble 
insoluble 
v_ soluble 
120, 2100° 


Ge) arene € 0. 6 ble 


ecw ee ee eee 


0.011 


v. soluble 
65 .8780° 
367 

v. soluble 


ale € epee Ss ¢ © 


a eC ee 


Gis eyeele « « e's 


33100° 


164, 9110° 
Ca) 


ote efela « ¢ 6 6 © 


eee ee ee ee 








Alcohol (al.), Acids (a.), 
Alkalies (alk.), etc. 


SOL as NEL salts... aoe 


So SUO Ve solu © me @ date Si «6 6.6 © © 6 Ve 


oes ¢ 0.6 6! 6) © 68) Db! 6 ¢ 6 eevee w te 


oF © Gf 6. [0,"8 « Fe 6 4 Te" 0) '6 @' 0 6 eo 0 -@ 0 4 


= 6 ¢ 6) ¢kap 0: bp tle) 2, 6 0 © © 0.0 © ¢ co 


sol. HNO,; insol. NH,Cl 
insol. NH,aq. ; sol.NH,Cl 


oe! @ eye nt ee fe eee ¢ 8 e.e © w «ce 


eos ow coe ees et eweeees nes « 


ota Ue ef wusy 6.6 se) 6.0.56 ¢ 0. '0 oo « ia (6 


sol. acids, 2.21 CO,aq. . 


sol. acids, 1.40 CO,aq.. 
soluble acids, NH, salts 


soluble acids, NH, salts 


soluble alecohol........ 
5OraIcoholaki te. > ce 5. 
5O a lcohokstn Eli... «bie: 


© 0 01 0) 6 fe] Gies6) 9 lel 6 ie) © © e's 6 6 es 


Cs ¢ 0,6. 6 (6 6 eUvEel @ cele 6 6, 6 ¢ 6 © 9 


sol HNOsgainisol, ‘als. 2 
insol. alcohol, ether... . 
soluble NH, salts...... 
soluble alcohol, ether . . 
soluble alcohol. ....... 


soluble acids; insol. al... 


sol. alk. oxalates, a..... 
sol. acids, NH, salts ... 
sol. glac. H.C,H,O, 
methyl alcohol 
sol. acids, insol. 


NH, 
salts, H.C,H;0, 








Crystalline Form 
and Color. 


ee) 
o. et ella) e 60 6 6, ¢eme) © 


fie ats 's) 66. € 4 6 exe & 


yellow monocl.. 


tetragonal. .... 
monocl. prisms 


@ lo te ol aja le oe 0 6 e189 .® 
@ 6 je) 06) ole ie leo 0 6) se 
¢ e's ore mee of (fe Gh» 


© 6 Cc 6 ee pe! @ 4 e Site 


9 le, a fel pi] ele (ei pres) «€ wus 


e 0 eld. € wlate « 6 @ «@ 


hex. rhomboh. 
or rhombic 
hexagonal..... 


ee ee ewe we owe ee 


hexagonal..... 
monoclinic..... 
yellow!): 2: 7988 
pale yel. cryst.. 


tetragonal..... 
rhombichis vee 
rhombohedral. . 
monoclinic..... 
she eicte ity [triclinic 
monoclinic or 
tT 


© fet &, e). 3) o's le, 6) &. © 6) @ 


reg. or hexag... 
purple needles . 


monoclinic..... 





t Greenish yellow crystals. - 
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Specific 




















3 Molec- Gravity. Melting 
8 Name. Formula. ular Water =I. Point, 
& Weight.| Air—=1 (A). 4 OF 
H,=1 (D). 
Magnesium 
1) phosphate acid. ...|/MgHPO,.3H,O..... 174 (4212; 123 ee ee 
2 i fe Mg, (PO,)5.8H,0-.... |407 17/2 195100 See ee 
3 tf BS AO MPH PO VETO cat 246748) 03... OO oe 
4 ee pyro ci Mg PLOse oe eee 222: 62\2: 40") © 
5| phosphite......... MgHPO,.3H,O..... 158 742). ae ee 
6; potassium chloride |MgCl,.KCI:6H,0.-.. .|277.90/..,..... oonieaee eens 
7 ‘«s-) gsulphate'|MgSO,-K.S0,.6H.0 . |402.:76|2.0277%° 1) ee 
54 ‘selenate iho.) 408. MgSeO,.6H,O...... 275 \62\1 928°) = 4". ee 
9) silicide. Seustats EEA] MLD heen Minar tae 206 . 50)... 2). eo ot, 
10} sodium chloride. .|MgCl, 'N aGL HO. s. AL7L Foe 
11 sulphate eh ad Gell MeSOr ees x3 120.39) 2065 70208 ea) eee 
Pe eens sa best be MgSO, Whedon ily y 246°50)1 67841059) eee 
13; sulphide.......... 1s Fide Ae rte ee v9 1? 56 .39)2.8215° decomp. 
14) sulphite.......... MgSO,.6H,O....... BLES! «hating ee 6H,0,200° 
2503 tartrate obs 6s ik os MgC,H,0O,.4H,O. .. .|244.42/1.67 ...... decomp. 
16) thiosulphate...... Mes;O26H.095- -2: 248 .56}/1.81824° 3H,O,170° 
17|Manganese......... Mint ptaccnicees- een 54.93!7.42 ~ 1225° 
1S). ACOUAEA ZH ated, Mn(C,H,O,),.4H ‘O. 245°.04/1.6 4) 5 OS ee 
19} ammon. phosphate.|NH ‘MnPO, {FLO.. 1186) 08)... 2. 5 eae 
20 - sulphate. . MnSO,.(NH,),S0,.. 391.251.8372 = ee 
6H,O 
PA YATSOIULO Ls bea. caso 2 Mn,H.(AsO,),.2H,0. 1698 71)... oe 
22) benzoate. ..41.cs5 Mn(C,H,0,)3:3H,079/517 06)... se 
Dsl RUOTRMOMEO ayia it MiB Oppo? Fei, 76 .93/6 .0419° fusible 
24). DIOMIGE Hiss cis. Mn Breen ricer. ae: 214701... eee decomp. 
25 A Sg kas MnBr,.4H.0..... 4% 286.83) «0c fasted cee 
26) *tearbidel7a. és. <4 4 MNGi es aes 176.7916 BON See) ee 
2h) * carbonate. 2). ee IMiCOe ane. 114.93/3.125-3.66 |decomp. 
28). chloride }!0.5. & 3. 70: MnGlore torn rad: 125 .85/2.478 650° 
29 SON ie teed ah MnCl,.4H,0.. 197 .91]1.913 87 .5° 
30 OMS Er= 4 sp 1s MnO thot a 196 S48). oS Bae 
31| ferrocyanide...... Mn; Fe(CN),/7HLO ..|447 87) 020... ee 
32| fluoride di-........ Mine Lene kd 92. 93/3 .98 856° 
33 ““  sesqui-.... Mn,F, BHO. so: 331 .96)3 .54 " |decomp 
34| fluosilicate........ MnSiF, 6H, Qos 305 .33)1.903817-5°  |decomp. 
oo tormate WI) oe Mn(CHO,),.2H,0. . .{180.98)1 .953 decomp. 
36| hydroxide -ous...../Mn(OH),.......... 88 . 95/3 . 258 decomp. 
37 es ICH Me 5 ni8 Mi OME oer 175 .88)4.335 decomp. 








INORGANIC COMPOUNDS 


1538 





© M0: (js) € ie (obo 14 (fe fo 
Deo 2 2) 8 Ww ie, (oe fe 
Mie whi ‘em « Hata 0 
we) ew is wT ere iso 0 
Sous De weet) op id 
w 6 © 6 je ete & mse 
o 7 0. fot dv et Ets *¢).0 
Bi Oy GL Ghe ‘eho ass 19 
files o_o! 6s «ik Oh 
Bae, 6) B10 eis < eo 8 


fs eo Se b.€ 0. 's “eo 
api 0) 6p) of a de + a Yes. 


decomp. _ 
1900° 


Bele, » kee 6.6 © 0 Ww 








aii, 6 tn! iwi Sie tes) o)« 


BO ©) 6 Penn” 6, 60 6. o ® 
evade «6 6 «© © 2 
Mie. és, Cie, 0th neh 'e- 
Zip pe we, ee ece ja 
68 © 0 6 eo 8 9.» 
ry eee 
S sas © 6 &.0Fs 8.0 


we 6.0 te bye 64d) 6 6 


RS 
31 


ms @' '@ Mets \s yous ye 
ps6 ‘wie, 6s ous 6 6 
Mi bd ©. (eh e (oe eh dip ve 
ae C6 6) ee 6 ove © 
SE DE Oke, of ete dof ih y's a 


Te wy 6 Wl hse ee & 8 








©1019 16' aoe te) se) pe “ei 


iw see we Pos 


eS 
insoluble 
0.25 


210) 18) py -6.Ee, le yh, ve er 6 


v. soluble 
insoluble 
soluble 


v. soluble 
decomp. 


0.0031 
51 .375° 


insoluble — 
6 .5515° 
insoluble 
aR Me 
296 .79° 


soluble 
insoluble 
insoluble 
v. soluble 
140 
soluble 
insoluble 


insoluble 





Solubility in roo Parts. 


Hot 
W ater. 


S,ja 64s fe 6 6 6 8 


a 9) ese 6 th 8 Oe S 


0. 


o if 10a 0 16) ©. o (6, © 


 & Side, erie 6) ie. ¢) 6 
SC A? CO 


ss Wee, 6)» .e of 0 ae 


73, 8100° 
671 . 2100° 


eves, 96 ¢ -6 es 


7%. Uses ce be. 026) 6 


8 Inv. es: Se 


0.05 


eee © © 6 © @ Ke 


decomp. 
insoluble 
193, 8106.3° 
ore 
soluble 


je Efon ss 0 4 86 


decomp. 
v. soluble 
soluble 
insoluble 


insoluble 











Crystalline Forni 








Alcohol (al.), Acids (a.), and Color. 
Alkalies (alk.), etc. 
ASU Gt hye ie pe eee plates........ 
VETER PEL arsenite. <os.er monocl. plates 
soluble acids; insol. al. .|hexagonal.... 
soluble: acids; jinsol. al. .|)..-. 1d fea. «oe 
soluble acidshise...2...'.jc oj Phineas 
Ee MORES os 20 05h hexagonal. ... 
oe on: Reece monocl. prisms 
BS NES ot capes Boo monoclinic.... 
dec. by, aeids,NH,Cl. lage. vs 3 ae 
sGhtble SICOBOL ET gyi 3)2 an Bede eerie 
soluble alcohol. ....... tetragonal or 
monoclinic. 

decomposed by acids...|red brown cub. 
insoluble aleghols. x<o.::213 ss... eee 
Re eS SOIR EAN oe monoclinic 
soluble aleohol........ prismatic..... 
soluble dil., acids...... reddish. [clinic 
soluble alcohol. ....... pale red mono- 
insol. alcohol, NH,salts..)....... gers 
soluble acids........... rose red...... 
aS Uae 5 os PP ee flat prisms... 
soluble acids.......... gray. vlo. crys. 
ee SOR aU OR wearers rose: Ted: ate 
NUT POE EEE RO oh e's red monoclinic 
soluble seideiti.2). 3% - tetrahedral... 


0.028,C0,aq., sol. dil. a./rose col. rhom- 
sol. alcohol; insol. ether [bohedral 
sol. alcohol; insol. ether jrose col. mono. 
soluble ether.......... 
sol. HCl; insol. NH, salts 
insol. al., ether; sol. a.. 
soluble acids.......... 


[prisms 
red quadratic 
crystalline. ... 
hexagonal. ... 
monoclinic.... 


Se] ee 6) e 26 


‘2 O's) 0 ve. s ehes ale sare 6 ¢ 0 “el Bie ie 4 


sol. a., NH, salts; insol. |hexagonal.... 


alk. 
sol. hot cone., H,SO, 


tetragonal. ... 
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re Specific 
S Molec- Gravity. Melting 
g Name Formula. ular Water =1. Point, 
3 Weight.; Air—=1 (A). oC 
a H, =1(D). 
Manganese 
1|\.hypophosphite ....|Mn(H,PO,),.H.O. -|203..06| ... .<. yee en 
2h FIOGIAE: A vi acche retest Mnl,.4H.O;. 0... 380/83) .: Soh. ste decomp 
SHielactate wee cn Mn(C,H,0,);-3H,O..|287 (06). : #205. See decomp 
Al nitrate? 20s .128 ee Mn(NO,),.6H,O. . .|287.05}1.82 25.8° 
5]'oxalate: .<) Shee MnC,0,.23H,O. .. .|187 .97/2.45320° dec. 150° 
6| oxide -ous......... MnO es, Pees. * 5. 70.93|5.09-5.18 |white heat 
7, ph tcace (CELE Mn, Os Saliclan ote 157 .86/4.325-4.82 |40, 1090° 
8 pS ICE Rh eta MnOssse Aah Ace 86 . 93/5 .026 30,1570" 
9 cos 1 Ay | LEAR MnO, 284552555 102;93) 2 eS ae decomp. 
10 te hept~. .b72hAG (MOF tees 221 .86) >1.84 < —20° 
11 phosphate -OUS..... Mn,(PO,),. 7H,0. ....|480: 98)... ES ee 
12 ‘* acid .|MnHPO,.3H ce .|205204) 2s oF: eee ee 
lon phosphite... . 2s MnHPO,.H,O eat 153 500). Gitaee ee H,0,200° 
14) pyrophosphate. .... Mn- PO cweia: ees 283.9413 .584720° |. x 
15 RENO) = CDPB Mn;P,0;3H,0.: ... 1387-98) 2. ee 
16). silicate.: is... 6258 MnSi@; ee 131 . 23/3 . 350 1218° 
LT PeeIGS 1A, . on MnSiss-.fg 245.23 83. 23/5: 90158 i See 
hagas ES SU Laan oa MnSi eres soi 121.53/5. 240% <0 eee 
19 MSF COUG. os e.85 35 Ly have Reba Soul Fas 2 138 .16|6 .20}5° «(Shae 
20, sulphate -ic........ Mins(SO,) save ae 598 07] . 6... bse decomp 
21 ce eous: ; oe NRG Sheers 151.00/2.954 700° 
22 as ise, te MnSO,.H,O....... 169 02/2, 8451507) Se, speaaee 
23 : as ae MnSO,.2H,O...... 187:.03/2. 526159) 0) | oe 
24 *f Spas. ty eahatgie MnSO;.3HLO=. 24 205: 05/2 .356152 295i oem 
25 zy ST eis its 02) bet MnSO,.4H,O * 223 -06|2. 100 te ae ee 
26 as eh Ueeeae MnSO5H,0 2.61% 241 .08/2°1006145° [54° 
27 rf eae rere MnSO,.6H,O...... 259.10) .... 2a et eee 
28 *f SEL, PUA S/MnSOMZ HO! «2% 277 .11/2.092 7H20, 280° 
29| sulphide -ic........ M nets css 119.07| .463 decomp. 
30 AO. OeU6US Mass OP sae ss 87 .00/3.6317° decomp. 
31 ‘ Ss. gesieran Miser roy ore ook 87 .00/3 . 55i7° decomp. 
32 as FEAR EM oMnS HZO tiie <2 279.021), oe decomp. 
33} sulphocyanate....... Mn(CNS8),:3H0. 29225714) ae 1 
34|Manganocyanhydric |H,Mn(CN),....... 215702) cea decomp. 
acid 
35|Manganomanganic |Mn,Q,............ 228 .79/4.33-4.9 _|infusible 
oxide 
36, Mercuriammonium di- 
ammonium bromide. NHg,Br.NH,Br. » 1593. 








* The ordinary salt. 








{] Loses 3H,O at 160°-170°. 





INORGANIC COMPOUNDS 





Solubility in roo Parts. 


Hot 
Water. 


Alcohol (al.), Acids (a.), 
Alkalies (alk.), etc. 


tees Wt eee Ce 61 @ 6 © 8 8 61 6 6 6 ele mR ee eohe eevee Fees oeeevseeuvneenee 





“ee eee wee eowe 


7s 68s = 6 .e 67% je « 


ae © (S188 6 Pe © 


Sie 650 0 2 oe «54.5 


Pes ad @ 8 1p Lew 6 


eee eee ee woe 


Bie A 0) 6 0:6 8.0 “se 


Din a 68/9 6 en 1e s. 


eer eee eee ee 


Tees, 6.0 = s 68s 6 4 


Sard @ 6 6 "0 @ 8 6 6 


os 8 € 6 © © C506 « 


Stes ¢ 6 # s/s o's « 


Gre, @ 6 © 6 6@ 6 0 ¢ «% 


Gre eceaoees sic es 


eoeoevrereree ees 


S ee 06 6 0 Gere «6 








deliques. 
soluble 
426 . 49 
0.05 
insoluble 
insoluble 
insoluble 
soluble 

v. soluble 
s. soluble 
s. soluble 
s. soluble 
insoluble 
insoluble 
insoluble 
insoluble 
insoluble 


insoluble 


deliques. 
Sl 
98 . 4748° 
85 . 2735° 
74. 225° 
105 .3°° 
124 40° 


0.00047 


deliques. © 


insoluble 


insoluble 


decomp. 


— 





v. soluble 
v. soluble 


0. 08100° 
insoluble 
insoluble 
insoluble 
decomp. 
decomp. 


sO Paes) Be oe ie 6, 


oS Tete) eer v.25. iw 


oe eee we we ewe 


oe ee eo we oe we 


o: « (6) CS 0) 60 6 he 0 0 6 6 8 8 oe 6 6 


v. soluble aleohol...... 
TiN ule HENS a fs [ee ais 
soluble acids, NH,Cl. . 
soluble acids.......... 


SQN Det Gite. or sae > t 


sol *concjsEL oO nt... . 

soluble cone. H,SO, ... 
soluble acids; insol. al. . 
soluble acids; insol. al.. 
sol. MnCl,.MnSO, 
solublevacidsan ac... bs: 


oe eee 


a GAN Shee el Sse Meee eee se se telnet a Oak oe Cee eee oe 


insoluble 


insoluble 


_| decomp. 


6775° 

79 .77100° 
106 . 855° 
99 .3157° 
111. 254° 
142. 154° 
134 . 538° 
11815° 
insoluble 
insoluble 
insoluble 
insoluble 
v. soluble 


O et ete 6 6 5 6 6 « 


insoluble 


decomp. 





insol. HNO,.H,SO, sol. 
HF, alk. 

sol. HCl, NaOH;; insol. 
HNO, 

sol. cone.,HCl, dil.H,SO, 

sol. al.; insol. ether... . 


6: (a \e,48/.0."e 10 86s 6 el 6a eo « 6 6 6 eye 
“ee ee ewe ew ewe eee wwe ew ew 


CWensly © a 6 «fe 6#e. 6 6) 0s @ ww 6. '¢ @ 


C1 es Ww eS Bb ope eke 66 © 3) STS 15 *e~'e 
p79 a's e 6. Gs o a ote 6 6 © 6: © 818 6 9 


a) 0, 6. @ ©. 6) & 9) 6) eyes © 2» 0 ee, So 6 © 


decomp. by HCl....... 
insol.(NH,).S; sol.dil. a. 
insol.(NH,),S; sol. dil. a. 
insol(NH,).S; sol. dil. a. 
v. soluble alcohol...... 
insol. ether; v. sol. al... 


soluble hot HCl. .....’. 


soluble HCl, KI.... 
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Crystalline Form 
and Color. 


rose red cryst. 
rose red mono. 
amethyst mon. 


, € 8 wee © 6) be age a 


Cte te wy «lee 6 se: 6 © i ss 


.| grass green reg. 


black regular . 


dark red oil... 
amorphous... 
crystalline. ... 
reddish :28 se 
Sb GisP [needles 
rose colored 
tetrahedral... 
gray octahedra 


quadr. prisms. 


green crystals. 


eee ee we we we wwe 
cece eee ee ee eee 
OA de 9 (6 6 6 eer 6. OS 


00 6.6 © 8 ,e,\6 ve € eyeye 


monoclinic or 
[rhombic 
...[or rhombic 
pale red mono. 
black regular. . 
green cryst... 
red : 
pik sie 


oor eee eee eres 


brown tetrag.. 


[yellow |. . «tought 





+ Stable between the temperatures given. { Black tetragonal or rhombic, 
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“ Specific 
2 Molec- Gravity. Melting 
g Name Formula. ular Water=1. Point, 
3 Weight. ii 1 (A). eC. 
a Hesr(D): 
Mercuri diammonium 
chloride 
1 infusible white ppt.|NHg,Cl.NH,Cl.....|504.17|5.700 volatile 
2 fusible white ppt.. |NHg,Cl.38NH,Cl..../611.18]........... 300° 
3| ammonium iodide . |NHg,I.3NH,I...... 164.92) ie ee 
4 vs nitrate, :.i|NHg,.NO..NH,NO,,.. 1375.29\.. 0c occ enens eee 
H,0 
5 ‘ sulphate |(NHg,),SO0,.3(NH,), (1202.9). 92. 0... eee eee 
SO,.4H, 
Glee DrODUMOG w... 4- ates NAP Biie aes eee 496,13) P esis oa see decomp. 
1 MemOOLOTICG: fics. o Geagt oie N HeacGl) eases tine 4507.67). +e eee dec. 300° 
Bie MLVOATORICG sangcre aerate Nig. Eigesaa.. + mee 232; 22). 0 es eee explodes 
OR MOCIOAG gross eters Nahe IN Elgato, st a ee 341.13). See vce phe eee 
10| mercuric chloride. . |2NHg,Cl.HgCl,..... 1172).31 thee ee dec. 360° 
Td uipRabe gots. ste henn ae NEE NG per aehte ce: 277.221. on ean ee 
12) eu phate... a.6 sees (NHe,), SO, .2H,O0: . .|960012): 20. o. . ea e 
Mercuri diammonium 
TUE OCONUOG.. > threes NH.HeBr.NH, Bre. (394251) cree es eee dec. 180° 
14| cupric iodide...... (NH,),.Hel,-Cul,. ~ .|8389. 99) 07 oie eee 
15) mercuric chloride... |(NH;),HgCl,.HgCl...|577.11)0. 32 eee 
PBesul phate. foo. feo (NH) HgSO,.H.O. 1348.75): Sean H,O, 115° 
Mercuro ammonium 
LZ | Os CUOLOTICO. aot es. esl NEA OCle a csers aon 203, 0] 5) Se ceee eee decomp 
18; diammonium ace- |(NH,),Hg(C,H,0,), .|870.73)........... decomp 
tate HO - 
Mercuroxy 
19} ammonium chloride |NH,Hg,OCl........ 468.69); (eee dec. 200° 
20 hydroxNEH POOH. is 450 . 23). eee dec. 130° 
21 ES iodide; IN He Ole a. eae: 559 ad 5i seer > 128° 
92 “ nitrate. |NH,Hg,ONO,...... |295 24) oy 
23 4 sulphate! (NHjH¢,0),S0,..... 962; 02teue en ee decomp 
24) Mercuric acetate... |Hg(C,H,O,),.....,. 318,65|3' 254422" oe ere 
DOL OATSCNIALOM: 5 4 bene sere Eig tAsO oud eecwre 879.72) 8 Voy oe see 
ZG ae DTOMAte. 2. ope sooo Hzg(BrO,),.20,0. 492047), oe * 
Zi eDLONUM Gs ites sn mets He Brig eoraa ore 360.44|5.74 235° 
28} carbonate basic.... |2HgO.HgCO,..:... 694.40] 0. Gas el ere 
20)" sehloratOws +s + a He (ClO os nae ie 367 .52/4.998 decomp 
30| chloride.......... Fl oCi tree, eres 271 .52|/5.32-5.46 |265° 
Si), -chromate:: vss... MAgOr@ fre. che es 316.60). “Sy oe decomp 
Sa G OV ANIA sta e ca ee He(GNn gets en 252 .62/4.018 decomp 
DSP UIORIOG 26 bite 5, das wees J [2 eae Res - * 238 .60 





* Decomposes at 130°-140°. 
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Solubility in 1oo Parts. 




















Hoiing Crystalline Form 
ae’, Cold Hot Alcohol (al.), Acids (a.), at sat 
Water Water. Alkalies (alk.), etc. 
AA, 0.14 decomp. __ |insol. alcohol; sol. acids.|.............. 
PME Mores od insoluble decomp. {soluble acids, KI.......j/red crystals 
Patel. ares decomp. del... 4 soluble alcohol, ether 5) ey reeks. Pe 
je 0 ples ee insoluble pebee). ss SOLKHNOS s insol KOM ie os ee ee 
Wo ia ened s. decomp. Pedi iw CISOLs CIR VEL Salts: VAMC OURS ctr atta 
AME OULY: . insoluble Wales sy. oo SORUDe FICK axe alvellowhae. tee 
RRL... insoluble insoluble — |soluble acids, KI....../yellow........ 
FOLIOS, . decomp. hive. 2 (sols hots BOISH NO... ibrawaes 
A ta a insoluble Ute, « » (80h HCL rdees by KT, «7. yee ee. 
oe eee insoluble insoluble {soluble hot HCl......./red crystals 
ek doit +. insoluble MOR Ses, S ISOPEN eT th!) 5 3333 Fa ae 
Pere Betivers 12. insoluble WAS i... ssolubleébHCM KT «2s se VR ee 
sisthtn Sucrodehs » insoluble ..e.......(Soluble HCl, H,SO,....|rhombohedral. . 
He hc se ee decomp. AE Yi. sg (801; alcohol+ H.C,H,0,. HAIN FAE SX 
CRA ot bets: insoluble decomp MORNE OA Ty SER CRSUIe MS Cac hil ie PEG! Beg) 
16|decomp decomp. decomp sol. acids, NH, salts... ./orthorhombic. . 
Bd i insoluble Ras 26 Ua ae deme saa a ah DRCKITN A aae 
OPTI its wt v. soluble |........../s. soluble alcohol. ..... rectangular 
plates /4).'ie, 
bl Ang Ra a s. soluble ........../Soluble HCl, HNO,. ...|yellow..[rhomb. 
At. Ts. 0.00717° 0 .0680° NM CGA a eisyellopanebrown 
ETN GCL ERMINE Py scn5} car sc 0ature Gpw vies’ 6.9 a 6 3 solubletHCR Ts whan brown S7 ahah: 
The See insoluble RAS TEP (an et a Oe eA incase oP Tc 
mers Lae oe Beeolible. .Jenclhh.). 3 ads soluble HCl, HNO,....|white and yel. . 
Bae: 2510° 100100° soluble alcohol. .......{micaceous scales 
PAN REO) s. soluble NG ss OLA OREN ©, . .ass 5 See aire. 
Pee Ae: sid. Ox172 1.6 sol. HNO,,HCl,Hg(NO,),|erystalline..... 
1 .069° 20-25100° |soluble alcohol, ether . ./rhombic....... 
FEMI. insoluble Pees ve sive eh ete N sale oea DrOwnned een 
APPAPOL. ; 25° Lee ve. slate ittbie Oeky. chains 1 geedeas son (ame: 
30 303°-307° |5.73°° 53. 941002 48 ..5-alersouetlier. @.\. rhombic: J5.)./.. 
31|...........|s. soluble |decomp. decomposed by acids...|dark red trim... 
Mean. 3 « 53100 Bialcohola. a. a asus. +|tebraconaly ae 
EP ICCCOTD DY: AM Ui. a a Peobhttln a eA ae a crystalline. .... 











~ Sublimes at 319°-325°. 


“be Specific 
S Molec- Gravity. Melting 
| Name Formula. ular Water= 1. Point, 
3 Weight.| Air —r1 (A). °C: 
a He = iI (D). 
1|/Mercuric fluosilicate:|HgSiF,HgO.3H.O . ./613°55).. ..') 0 eee ee 
20 fulminate.ey 2 .:.7... HeC NiO Pee ee ce 284 .62)4.42 explodes 
Sy Grate ys) dh aioe ce He (Ol) aac ss a 2345 62)5 fay eee H,O, 175° 
AOU ate bates sah sleek Hei, iia oe 550 244). sah) 8G Pe 
Si Jodide reds; 2 sets Wes Big laser slalaty as 454.44/6.2-6.32 |241°-257° 
6 f- pyelloweas. seh sears Ga 454.44|5.91-6.06 [241° 
Wiee1OG0-DrOMide, . ..c.0| EL OL Bre, Aurea. ee 407: 44) tec eee 229° 
Sie Te Chloride -aelad: BUT OL. ei eye ee 362.981." eee 153° 
Oeonitiratesy es os03.: Hg(NO,),.2H,O. 342,64). chi decomp. 
Ame TULTIGE ieee... so. «of Hei Ny Aidsive® «aft 629382); wei Gee explodes 
tli oxalate Act. 1x: He€.O tasks ieee cen, 288.60). apaeeeees decomp. 
Zier OxI0Ge he. s 2 ak He QO het ign b os: : 216 .60/11.00-11.29)decomp. 
13| oxybromide....... THe Brishoois, 2c 1010.2). hiseee ie sera 
14] oxychloride....... He iesieOne). se 921.3218 .670 Teel ee 
15| oxycyanide....... Hg(ON) .HeO sy. 469 . 22/4 .43719° explodes 
16} oxyfluoride....... HeFHeO: 0,0... 473,. 22). leis dec. 100° 
1/\-oxyiodide... .¢ ivi. -). Hgi-.3sHgO Sy 2 1104.2)... : 12 sce 
18) phosphate........ He PO 7s cee ieee 7912.88). .ai: ied eee oe 
19} potassium iodide . .|2HgI,.2KI.3H,O .. .|1295.1)4.28923-5° |......... 
20)* selenide 23 ).5 se as HeoSe wis Pace hae 279.80|7.1-8.877 |sublimes 
Bite. SUIDHALONT st. HeSOyi eter ces 296 . 67/6 .466 dec.red ht. 
22 rf basic SH eSO CAH Ook 729. 8716344) hi Re 
23| sulphide.......... Hes stg ee she e 232.6717 .55-7.70  |(sublimes 
24 te ih no eer Hes oh eee ee 232.67|8.06-8.12 at 446° 
25) sulphocyanate.....|/Hg(CNS),.......... 316.76). eee decomp 
26|Mercurous acetate. . .|Hg,(C,H,O,)........ 519.25): oe eee decomp 
2i2eursenate acid; ....5| He, HAsO, 0... 541.17). elAgioeeee, decomp 
28 tibatheles 2 oe ae He AsO; Neda... (40°76) | eae decomp 
20 DTOMALO sat. sali He, (BrO))s ites. . <3 657 : 04) let eee decomp 
sO0ioebromideras|.¢ 24.45% HeBreyey fous. 2 280..52'7 . 307°. 1) i ieee 
ali # carbonate... sevtics HgeGOr titers. 5c 46 L200 se ee dec. 130° 
a2) anhloratedts «<i. He Clos eae nance 284 . 06/6. 409 decomp. 
Ba), Chloridetirh. sso. 3 HeCl aries is ss 3 t2a0e Uo eae sublimes 
at 
34 MG Phobos YF sihia Helene: cae 236 . 06/6 .482 400°—500° 
35! sChrOmMatei. <gcace os Hye Cro nen chee s 517220) oc cape decomp. 
36| fluoride........... fr Fig he eRe bd Babe 9 219.60)... cae 
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dec. 200° 





INORGANIC. COMPOUNDS 
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s Boiling 
E rea" Cold 
A Water 
Ocean decomp. 
Oe st A s. soluble 
Ol. tad aes insoluble 
x | a oyelae |), ae, wee insoluble 
5|349° 0 .00417.5° 
6|349° insoluble 
“ate h. Sa) 9s 
8/315° insoluble 
Wie coe ae v. soluble 
1) ae 7 ee decomp. 
i A epee sare age insoluble 
|) es, ee 0.0051575° 
1d Olina ee a insoluble 
iC Ree oe insoluble 
: Ae) BG eee s. soluble 
Ge een decomp. 
RE ee es 5 decomp. 
: se ORC ae a insoluble 
1 Eee Sh eee aa decomp. 
2h Re Se aae: . {insoluble 
Fo | Bie al ee decomp. 
hs Ree Tae 0.002 
S| Re ee 0.0025 
wal ae seri, insoluble 
OR cee tgs} s. soluble 
Bh. cee, 0.7518° 
ah Poet eg Oe insoluble 
733) ies a ge insoluble 
P| cs beke ne o- decomp. 
30/340°—405° _jinsoluble 
Lt Saas). insoluble 
<1 Se soluble 
33/382 .5° 10 .00031 
Reg. + thao aa 0.00031 
55) 1... .e.!s (8. Soluble 











Solubility in 1oo Parts. 


Hot 
Water. 


So WEw Reh ele ©. oe « 
© em) eye, © © 6 « 
cSeareree © 8 6 (0) 6 
A soe eee @ 6 of ea 


s. soluble 


decomp. 
Raelablé 
0 .0395100° 


s. soluble 
decomp. 


6.6 a St ape? 0) a, w 
ee fehele eC « 2 « 


=) ve) eh 6) wile. 6) ie e 


o  witin Pojieue ee © © 
iS; Wee Reine 6.0.00 
PasVohoie: so 0 6 6 
© of @ 8 0,0 6 © © 


insoluble 


soluble 


bia ete! © @. 6, ee 
prs, 0) 68 € 9) 8 6)" 6 


eee eee eee 


ee) oar ae se 8 8 


insoluble 
decomp. 
decomp. 
0.01 


0.01 


soluble 





Crystalline Form 


Alcohol (al.), Acids (a.), and Color. 


Alkalies (alk.), etc. 


yellow needles 
joctahedral. aly. 


oo @ «) 6 eo @ 6 a 6 a Farts 


soluble acids 
sol. alcohol, NH, 
soluble acids... .[HNO, 
SORRNEV CE YEG *ingolict. ctr acemeeee 
1.18618° alcohol; sol. jred tetragonal. 
Na,S8,0O,, alk. salts yellow rhomb. 


a6 he 0 6 Ce F610. '® 


Ce oO Re 6 








soluble ethetuers... 1... yellow rhomb. 
soluble alcohol. ....... yel. rhomb. or 
red tetrag. 
sol. HNO,, insol. alcoholjcrystalline. ... 
decomp. by acids...... brown powder 
sol. HCl; s. sol. HNO,. .| (yellow tetrag. 


insoluble alcohol; sol. a. 


v. soluble ateohol 


oe ee wo 
ee eo ee we ew wo we ee ww we www 


ee) 


soluble HNO, 
soluble HI 
sol. a., NH,Cl.; insol. al. 
soluble alcohol, ether, KI 
soluble aqua regia 
soluble a., insol. al..... 
soluble a., insol. al 
sol. NaS; insol. HNO, . 
soluble aqua regia 


eee eo we eee 


pre, (ei ke 0 6 86 10) o8 


sol. alcohol, NH, salts. . 
sol. H,SO,,HNO, 
soluble HNO, 
soluble HNO,; insoluble 
H.C,H,0, 
sol. HNO,, HCl, HgNO, 
sol. acids; insol. al 
soluble NH,Cl 
sol. al., HC,H.O, 
( insol. al., ether; sol. 
Hg(NO,)o, aq. r. 
sol. shot?, “HNO 
HCl 
soluble HNO,, KCN... 


Ce eR ee 


ce 6 8 0 ew es 


Se Oe 
© 6°) 22626 [6 es 


s pete 6 8s 


Ss. 


plates or red 

moncl.prisms 
yellow crystals 
yellow prisms 
needles 
yellow crystals 
yellow brown 


ee) ele e "es 


O48) @5.0 0 ke) 616. ¥ One. lm 


yellow....... 
black amorph. 
rhomboh. or 
red hexag. 
sae Oech a [scales 
micaceous 
yellow to red . 
dark red... 7: 
crystalline. ... 
yellow tetrag. . 
black or yellow 
columnar crys. 
rhombic 


tetragonal. ... 


red crystals... 





ee ar elie) & 6) 6 0 'e el ae eo 16 we Oo oe 6 





yellow monoel. 


SIO Or B® GON 


Specific 
Molec- Gravity. 
Name Formula. ular Water=1. 
Weight.| Air=1 (A). 
H, =1 (D). 
Mercurous fluosilicate|Hg,SiF,.2H.O...... 579. 53) eee ee eee 
FOTIA LOS oe hy eet HgCHoO,. 240, GD. Sun ye eee 
JOLLALG clare Se steds LGlO adi ecuhea te BLOsA Ott cate eee 
IOCIGE, cnwe ae ae |ahed BOs yx te wa oes 327 -paik elu 
DCL Greets on abel. HoeNO 22H Oe eee 298 .64|4.78 
XPIALOR. be ts, oom js Fae OT pid bine at 489° 201 0 ashe 
ORIG a etics ¢ Ook, He One re) arenes 417.20/8.95-10.69 
phosphate........ Ho POs 68L..200 5c. e eee 
SUUINHALE. yi a foe (a Pate] O Peg ae Boh ete Ae 497 .27|7 .064%° 
UT q0) (hfs [tetd 8h Soran ERD eave ten toys ee 433° 2/1. + eee 
sulphocyanate..... HgCNS 209,05) uct ooeneeee 
EPIMIETIOG Es a ee HEN psec pee 242. 63/5 2204 nee 
ME CRCULY earch) Ot ee Fi go eee rarest ae am 200.6 |13.59534 
Molybdenum ....... MO, 5 ths. ce ota” 96.0 |8.6-9.01 
bromhydroxide....|Mo,Br,(OH),....... 641°70| 2.0 2. eee 
bromide di-....... Mo Broo. 4 so-9 Oh net 200 Ot aia 
- Bhice 2c hae MOB eon eee on SOD. SLO 2 o.+ nian 
5 tetra-..... MoBr, M415. GSieo 3h. eee 
Catpide apes is. .s MOUS ase oe near 108.008 . 420° 
chloride di-....... MOCIR OS asf tae te 16692). 2. Jae 
eee erp a Rs MBCLAR ae ata 202° 381 7. ae 
7 tetra-..... MOC Cian nian PAY Mc” seer ie 
rar onpenbas”. 21 MOG tanita as bos 273 30|9.0" oe 
chlorohydroxide. . . Mo,Cl, (OH),.2H,0..|499 .89).. oa 
TExES HOMMEN cH! af MGW oats es de ae 210.00. 2. eee 
OXIGE Ul-v ie te nts: MGCL sites tena, ne 128 .00|6.4410° 
ty BOSC Wie sniy ate Mole ai iabense 240.00]. Seetaa ane 
gtr ha a oa MoCie a taki es feed oy 1144 .00|4.3921° 
oxybromide....... MOO mister. aaa Se ee 287°. 84 \nn ote ante 
oxychloride....... BLOCH Seen ani oe 20d Oe) st «ale ote 
sicko hd media. ate MOO. geca rise e 195 O2tban one eee 
Abt TANS Rh MG GHC eee oak tae PAK as to) Cetin sc 
BRT, F9t 1 Mo;0,Cle ae th 2s 417/30), 0), 
phosphide........ fC apes limes 2 Ue Bee 350.08 |6.17 
sulphide di- th tae cea DGS. Ue ane) Abe 160.14/4.8014° 
SB ib eas MoS, (Mineral)..... 160.14/4.44-4.80 
‘ Ly ee aed: MoS, Net bokas Riche ieke 192.721}. “ch eee 
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* Decomposes at red heat. 





Melting 
Point, 
oCs 


% 20 0 UBL le, 8 ag 


S16 a, * Goo wow 


“ee ee we woe 


decomp. 
explodes 
—38.85° 


2500° 


0) wer ar ele ses 


ee eo we ew wo 


oe # s« 2» ape s 
see eee ewe 
0) © © ja. 6.16) 6 Bae 


sublimes 
<100° 
sublimes 
sublimes 
sublimes 
oxidizes 
oxidizes 


=). iBoitae 

8 Point, 

5 “Ce Cold 
A Water. 

Se METRO... s. soluble 

Ot ee xh ee Rob 0.417° 

“| Re eee) he insoluble 

4/310° 0.0417 

Bly ikea Vee ts v. soluble 

Fae ee) Lo insoluble 

We AOD. insoluble 

2) Ra! ONE insoluble 

9\decomp. 0.05516-5° 
ROT PE gee cl: insoluble 
Os 3 eee insoluble 
oe ore ok. insoluble 
L351 .oo0 insoluble 
Pate pra ofte insoluble 
CA Sa ee Po Se oa 
PGs Sit cky oh insoluble 
YB ed ae insoluble 
18} volatile v. soluble 
ae cee Reet ceri d insoluble 
PAs staedorata ss insoluble 
IAS sia verted’. & insoluble 
apne ie Cpde de « deliques. 
23|268° deliques. 
eS yaa ts insoluble 
25/35° s. soluble 
eee ee insoluble 
ty aa insoluble 
28|sublimes 0.10718° 
Bees: Pra Coe | soluble 
30) soluble 
oth Fe eae ie soluble 
0) ie ome deliques. 
eee ce ees deliques. 
Ree ts ee 2. insoluble 
ee, eee... insoluble 
eres Se ae. insoluble 
19 | eee a s. soluble 
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Solubility in 100 Parts. 











Hot 
Water. 


Alcohol (al.), Acids (a.), 
Alkalies (alk.), etc. 


Co © Oe ce © “eo © @ 0! 0) oF Bier 6 6 & 6 © 56 6 O76 © aN 0, 0) & BHO 


decomp. 
insoluble 
decomp. .- 
insoluble 
insoluble 


decomp. 
0.092100° 


insoluble 


insoluble 


insoluble 
insoluble 
colle 
insoluble 


“ee ee ee eee 
ana a eee le ew, ‘one 


6. 0] be) 0 we wes 6 a 
tue @ + 6e 9 Ve 68. fe 
e 6 ¢ ete «© ie 0 e 2 


- B. 0's, ee sella erie 


 0568¢ «¢ @it « 0 '@ 
ee eels pad © ie" 6 


 C6e, @bee 6 were 


soluble 








insol. aleohol 
solubléeidilicHGl...... i... 
sol. KI; insol. alcohol. . 


0! @* et af cf ate 07 et ¢) 410) 6 Te 6 «6 6 © mss 


sol. glac., HC,H,O, insol. 
alk. 
solublevHINO wy «vse: 
soluble H,SO,, HNO... . 
insol. acids, (NH,).S... 
soluble HCl, KCNS..... 
sol. HNO,, cone. H,SO,; 
insol, HCl 
sol. HNO,, cone. H,SO, 
aq. r.. HCl 
BOI DIG Ws OF mart Wt. 
soluble alk., insol. a.... 
insol. a., dec. by alk... 
Me oy gk eT es [H,SO, 
sol. HNO,, HF, hot cone. 
sol. acids, al., ether... . 
sol. HNO,, H,SO,, al... 
sol. HNO,, H,SO,, al... 
soluble HNO,, H,SO,, al. 
soluble acids; insol. al. . 
s. sol.,conc. H,SO,, insol. 
KOH 
insoluble acids, alkalies 
soluble acids, NH,aq. . . 


& ew ke 8 pope le Joba’ Qivéhin fe oe, ble cee 


soluble alcohol. ...:... 
soluble’acids:. (|, 28%. 


> ae gets o) Ul Mls 56 cel Wp 6 66 oe fe eles, » 6 'e. 


soluble hot, HNO;..... 
sol. H,SO,, aqua regia. . 


€ 1G ole ye. Si lee. alse wiaeee ee bie ‘6 ‘eee 





t Sublimes below 100°. 








Crystalline Form 
and Color. 


— 


prismatic cryst. 
glistening scales 
yellowish...... 
yellow tetrag... 
monoclinic. .... 


ee 


monoclinic .... 
black 
crystalline. .... 
silvery octahed, 


red powder. ... 
yellow. nan 
dark green need. 
black needles .. 
gray prisms.... 
yellow amorph. 
red needles.... 
brown crystals. 
black crystals. . 
yellow amorph. 
crystalline..... 
red prisms..... 


black to yellow 
rhombic. 42.5 
yellow crystals. 
PTCON fates esa tgs 
yellow to white. 
Cee aie bo 
dk. brown crys. 
gray crystals... 
black powder .. 


ee 


162 
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5 Name. Formula. 
z 
Molybdenum 
1 ff tetra-..... MOS A acacia tiachie ne 
2 oi ails Aig cea H MoO, oh eel EDEL os «- 
BIE adap YROMED 0 tl or ecarn H “Moo, HOuiaa: 3.4 
4\Neodymium........ Wd sk cha noran te ake: 
DIMOLOMIAL Gisntrtekt s xu0 a Nd.( BrO3)..18H20O. . 
Gl carbides. vei. NOG) ed 2. eats a 
CIO e.. a cist herent <.. NdGilsa cyan 
Se chloride: 1.524 ssa NdGlZ6H sO Bis. 2°: 
eae) cis | cara Reng seen Artie ING Oe toe or 
LOWE SUID DING <. fase to a 118 Pre Honea aden ge cate 
NOM gse ts as i IN Gia Siete ety mance aeeneks 
PUINICKClOm. co ahs ora PG alae, i tated i bay 
Ralmracebale.” .om.e.. ees NI(GEHCO see. pera 
14, ammon. chloride . .|NiCl,.NH,Cl.6H,O.. 
15 “sulphate. .|NiSO,.(NH,),SO,. 
6H,O 
BO MPOTSENICE A. oon... sis Nidnor ee Aone oot oe: 
RSE OTSCNILG ces. toa: Ni,H,(AsO,),.H,O . 
MO DOTICE Ph oy-0 6 5 Nibbe coer ri, oe 
INS} gla) wey ere h ec aeehS Oe age cp Ni(BrO,)..6H,O. 
BOI PeITOMMICG fe 55/5. ayer tt NUD Gt or ras 
PA acaba eel eae NT Br DA eee 
22 . ammonia .|NiBr,.6NH,........ 
| eCArOOnatpee.. 2. ss. NIC ene Aes eee ete 
24 fe basic... ./2NiCO,.3Ni(OH), 
4H,O 
2o| 4 Carbonyle;, ss kes, Nit) ni a epee 
UBlge ColOTIgG cts «sts fs NIG SA och eres cen 
Bile COLOTICG 60, 86 so es Nii OL te ae nate 
28 Y ammonia |NiCl,.6NH,........ 
2d me CY ALINE 1. ati, ete se Ni(CN),. 4H aera ie 
30| ferrocyanide...... Ni,Fe(CN),.11H,O 
dee HUOLIGa a iss se es NIN Stee ete a 
32 ght BR ntiVO te Diane heh NiF, ‘5 HE .6H,O0: 
33] fluosilicate........ NiSiF, GHOe eset. 
Sal eELOVIGALO To eee Ni(CHO,),.2H,0 : 
35! hydroxide -ous....|/4Ni(OH),.H,O..... 





* Loses 5H20 at 105°, 6H,O at 160°. 

















Specific 
Molec- Gravity. Melting 
ular Water=1. Point, 
Weight. Air =1 (A). PC: 
=i (A D))- 
224.428 |. os enw oxidizes 
162:02 |. ...... Ch Ree an eee 
180.03 |3.12415° H,O, 70° 
144.3 (6.9563 840° 
1380 .408). atdehieepee 66.7° 
168.3 {5.15 decomp 
250.68 |4.134%° = {124° 
16. 
358.78 2.2824" 124° 
300.6) |. oo See ore 
384.81 |5.17911° decomp 
20 0.674 A. |— 253° 
9.96 D 
58.68 |8.6-8.93  |1450° 
176.73 {1.799 decomp 
291.24. {1.645 "eee 
395.00 |1.929°° dee ek tba 
133.64: |7 663°) see 
691744 |e ee decomp 
69 (67 |7.3915°98 = tea eare ee 
422.62 |2.575 decomp 
218.52 |4.6438 decomp 
272-57 | Rae 3H,0,200° 
320.66 {1.83709 7e tee 
118.68) |: 2 eee decomp 
587.51. | 27 decomp 
170.68 |1.318517° 25° 
129.60 |2.56 sublimes 
237.70 |... See 
ZO TA |S. os eee ee 
110 :°727). 2 ae 4H.O,200° 
527 44 | oo oe ste cece eee 
96.68 |2.85514°9 1 oes 
304.82 |2/182 eee 
309.08 |2.109 tT 
184.73 |2.1547 decomp. 
388.80 '4.36 decomp. 








t Decomposes at red heat. 


INORGANIC COMPOUNDS 163 


|: 3 a ) 


Solubility in 1oo Parts. 








3 nee _| Crystalline Form 
3 °C, Cold Hot Alcohol (al.), Acids (a.), | 924 Color. 
- Water. Water. Alkalies (alk.), etc. 
i crinchs ttle. meoiupie) fe.t3t..... soluble alk., sulphide . .|brown powder.. 
Bis it iss he'd « Beoonipies ih. kits. c.. soluble NH,aq........ needles........ 
3 ae a. «RK 0.13318° 213i sol. acids, NH, aq., NH,|yellow monocl.. 
salts 
Se PIO URTEN AU MUDD Be dco. v's, 2 | vo ceidde ere wet hd Mia Ly ha yellowish...... 
err eG eee TT) HE GL... a al OL bas wos red hex. prisms 
| 2 Saree ae decomp. decomp. _ |sol. dil. a., conc. H,SO, |yellow hexag... 
| a; Seren ong: . 199 18° 141.2100° jinsol.ether,CHClssol. al.|violet prisms. . . 
| 8|* 24618° 511.61090° {soluble alcohol. ....... red rhombic .. . 
MR acts ee oe CHUUOM Eh, Were rent. sit Solubles Hl ate”: reddish. ete 
lg ely ei insoluble |decomp. _ |soluble dil. acids ...... olive green.... 
Jo oul a oh oli I | aaa aearieted Maier ecient te Mimics ica ars Sirah Or ot 
| i: Se ate insoluble insoluble *|sol.” dil:: HNO}: ‘s) sol.| year yee 
| HCl, H,SO, 
eee: EU fee se ert ate? insoluble alcohol. ..... apple gr. prisms 
WARS Poe et aE NS Ce a nk, ag Se A: 2 7 ee OO green rhombic . 
SS al aaah ans om 2. §8.5° 39 . 285° s. sol. (NH,),SO, aq. .../green crystals. . 
5 SD Da insoluble insoluble * jsoluble' aqua regia... 2) ae 
OS Ra ae MoeoUDIeNG Teens, 22.5% soluble alkalies, acids. .|greenish white . 
LS Ee Sa decomp. decomp.  |soluble HNO,......... prisms. .[octah. 
Rae Las 1 VOedi Digi caer eget Deitd aan! Sa i ae NM bak teh lia monometric 
te 112.8% 155.110 |soluble alcohol, ether . . yellow scales. . . 
Siew sae ok: 199° 315.7100 |sol. al., ether, NH,aq.. .|green needles. . 
OS Bi Si pce ahaa MRBOMIDIC ET UCCOTID SM Nel tote t ots oaeatt es «3 violet powder. . 
PR insoluble insoluble  jinsoluble acids........ greenish rhomb. 
BA Saeed s « insoluble |decomp. {soluble acids, NH, salts |green......... 
25|43° 0.0189-8° insoluble sol. al., CH,Cl, conc.|needles........ 
HNO, 
Star reese 53 .80° 87.6100? sol. alcohol, NH,aq. . . ./yellow scales... 
OR eg 179.3 5999100° v. soluble alcohol...... green hexagonal 
RE ae aed ae soluble decomp.” insole als“sol NH aqvareie nesses ects 
29|decomp. insoluble insoluble |sol. KCN; insol. dil.japple green pl.. 
KCl 
i ahve at & Meola sels... fs sss insol. HCl; sol. NH, aq.|greenish white... 
ie taba by nig as Uda oe ad eonaeea insol. a.; al., ether... .. green quadratic 


trimetric prisms 
green rhomboh. 
green crystals. . 
pale green..... 
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* Absorbs oxygen at 400°. 





i Specific 
re Molec- Gravity. Melting 
g Name Formula. ular Water = 1. Point, 
2 Weight. | Air=r1 (A). eC. 
4 H, =1 (D). 
1|Nickel hydroxide -ic |Ni(OH), 109.70 1; Se een decomp. 
ZhONOdIdEet WI... HOG ING, Fe eS. Ss 312.52 |. 2 See sublimes 
3 “ammonia... Nil, IGN Haan 414.66 |2.101 decomp. 
4iooniteatecey . Mot Ni(NO,), 6H, Oe aw 290.80 |2.06514° 56.7° 
5 i. ammonia . |Ni(NO,),..4N H, .2H,0|286.83 .|:.°... 2 ane ee 
6} oxide mon-....... NiO; eto 74.68 |6.6-6.8 aT 
7 Pp NASOSQUI- co roe. NLO SMe mene eer 165.36 |4.8416° T 
8} oxyiodide......... N is ON i0/15H,0. ..|/125409 |. [Ye ee 
9} perchlorate....... Ni(ClO4)2.5H»O. . 13473680]... -. OE 149° 
10) sptiosphiatesr:. .o. 04 Ni,(PO,)..7H Oe. Ds 492 523 |... eee 
LA Sepbosp iden. sc. ..< Ni Bes tat te taea 238 512 15.90. a) eer ee 
12 canter eS a Ni-P okey Sug ogee, ore 148.406.3109 see 
13] pyrophosphate .... |Ni,P,0,.6H,O...... 399.54 |$3.93032° |.....0.0. 
14); potassium ¢yanide. |Ni(CN),.2KCN.H. 20 258.94 |1.87511° H,O, 100 
wLdiaselenide so.) 9505 4. Nidesh 293% hak ae 137.:88 |8j46 pra eee eee 
1G uasulphate nro: . ak NiSQ pi lagee sy as ca 154.75 |3.41815° SOs, 840° 
17 BY ORL. SOG ea oe Nis) GOs. Sere 262.85 {2.031 6H,O0,280° 
18 ORE GME NiSO,.7H,O........|280.86 |1.98 98°-100° 
19) sulphide mono=: 2 NIS. 4. 3 catedias sae 90.75 |4.60 797° 
20 ue sub-...... NESS slash oeailarose eo 149.43 |5.52,.)-20 2) }eeee 
PU DRILe ce ae eo & NiSO, Ase ey es eee 246.85 |: «<b ample <i een ene 
22|Nickelo-nickelic oxide|Ni,O,............. 240 .04 2)... ge ee 
gol ssulpbideree.\ 27 N iS,. A ene pee Ep See: F 304.32 |. . OO Meta ee eee 
24\Niobium........... Nib outa fortis ane 93.5 |12.7 2200° 
ues NOMIC antes, ND Brg tit uate 493.10 ||: 150° 
SOA COIOTIOR eeuat aha he te 2 NG) ck Heh iba seh 270,80 |2.77-257388 ly eee ann 
SA PA LMIOT IGG 2 osachce 5. oie Nb Egan soeseratere 188.5 {3.293218 |72-73° 
23) BLOKE Mado. aint NibyOe ne Gare tare 267..0:) |4. 8) 0pee (pele 
COINTHICEA CIG i.) ee HNO} eyuaen aoc 63.02 |1.5307° —41.3 
S0|Nitmogen..,........ RSE, Re eky em hee 28.02 [0.96737 A. |—210.5°9 
31| bromophosphide... |NPBr,..........%. 204:.89 |... 2 Se 
p42) # CHIOTIde Apes sian pC es Aer 4 eee 120.39 |1.653 expl. 95° 
33] chlorophosphide... |N,P,Cl,....:....... 347.91 |1.98 114° 
34] iodoazoimide...... IN EIN eter ee 411.80 |3.5 explodes 
35] oxide mon-(nitrous) |N,O.............. 44.02 |.93791.530 Aj —102.3° 
36 tate Ciec(Mutric)s a. WNOUNGO, ihc ac « 30.01 |1:0367 “As = 167 en 
yd Per Tay. ae (< 75 9 wae ear NO ia: BAL Ben 76.02 |1.447—2° —111° 

















+ Is reduced to NiO at 600°. 
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3 sas Solubility in 1oo Parts. 

q Point epee eg ee syetalline Koray 

2 °C. Cold Hot Alcohol (al.), Acids (a.), | 294 Color. 

Water. Water. Alkalies (alk.), etc. 

ns tenis. + insoluble insoluble __|soluble acids, NH,aq...|black......... 
OR Ae 4 ae 124. 20° hate Mi Ante hc Neg 4, ol Sa Aa black seales.... 
aE AE renee, he i ot SOLUDIGHNEL ASC hs so Xcclhon chat cvecetee Cte etee 
4/136 .7° BS 75 00 soluble alcohol, NH,aq.|green monocl.. . 
ee te ej sci.) 1 0) CAR | Ua aes aan ippolubletalconol Geko iiens ces hays tee 
1 Sp ao “UNS LL te eae soluble acids, NH,aq.. .|green octahedral 
Bases ae BPO ht sigs ss is soluble HCl, NH,aq....|black........ ‘ 
0 ead A aris ae acl (Lala UNS ean ere sol INO; insol. NH, adits... [needles 
emacs See 222 . 50° 273.7%° — |sol. al. acet., insol. CHClsigreen _—hexag. 
UU Sen ARS cae insoluble insoluble _|soluble acids, NH, salts |green......... 
Seto ees eats insoluble insoluble |insoluble HCl......... dark green..... 
she okt eee MISOMEDIC’ 6 TP ae ea bee: insol. a.; sol. HNO,-+ HF lgray crystals... 
WORT We ee <3 PSOMMOIE ie opts Sais a's soluble acids, NH,aq.../green. . . .[c!inic 
Ee rice, Tuk 6) ea OM RS decomp. by acids...... red yel. mono- 
1 ea i SSOLUG Love) tee re. sol. HNO,, aqua regia. .|crystalline..... 
Bre ore, *. 29 .30° 83 .7100° insoluble alcohol, ether. yellow regular. . 
TR od 079) a 62.520 340.7100° |v. soluble al., NH,aq....|bluish _ tetrag. 
green monocl, 
‘|18)§ 75 .615.5° 475 .8100° " |v. soluble alcohol. ..... green rhombic 
| or monoclinic 
Fe ey oe 0.00036 decomp.  |sol. HNO,, aqua regia. .|black hexag... . 
eras... PBOIONG aay aes << SOLUDICSELN OTe ne na te yellow crystals. 
[ 220 Se eek ieee meolubie:* ih. sachs. 2: soluble HCl, H,SO, ....|green tetrahed.. 
| 22) ES Re eter Ti) VLE a Ae ope Oa soluble "acids. sian QTAv. vo eee 
| 51 Ree eT=To) G01 08 (hel ee es soluble HNO,......... grayish black 
| . rhombohedral 
OU ga) ee Ge SUSOL ae race eee rhombic gray. . 
25|270° SET (ee RR See a ieee eee green prisms... 
arse ef ee Yt ee OMe Owes oleae es Cae 
27/220° J ONE "U8 ORE AR DOSEN A hoes Deter Dee monocl. prisms 
ate LSS) Nd A ag Aa i aS Ri cP: RR Na AMC Fy 
29|86° Re eNO ca 2a x ame DAS Soh kN oh iso he + 
30/—195.5° =|2.348c.c.° |1.542c.c.2°ls. soluble alcohol. ..... Crystals crn ccets 
“(pe DRC a Sad TOSCO |e hed oie peed ARTA sol. ether, CS,, CHCl, ..|.... ia ota fee es 
eae he ae soluble decomp. ___|sol. CS,, PCl,, CHCl. . ./yellowish oil... 
33) 255° POCO ee os piel less ale sol. al., ether, CHCl,. ..|trimetric...... 
tts bya « decomp. explodes ___|sol. HCl, KCN, Na,S,O,|red ortho- 
insol. ab. al, rhombic..... 
35] — 89 8° 6 0 ay 60.8224° soluble al., conc. H,SO,}...........06. 
36)—150.2° = |7..3c.c.% (Oe e195 13 85? Cer COuGe ESO pies tik mat «aie hae 
26.6 al., FeSO,aq. [brown gas 


polubler® "|i se. ....{sol. HN O,, H,SO,, ether |blue solid, or red 


t The anhydrous salt. § Loses 6H,O at 103°. q At 84 mm. 
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e Specific 
Ss Molec- Gravity. | Melting 
E Name. Formula. ular Water=1. Point, 
3 Weight.) Air=1 (A). °C? 
i H, =1 (D). 
Nitrogen 
De OXIDE. Ceblow. «tists NOSCN OT )> i ste eee 46.01 |1.49032 —9.6° 
Die Beene ces oe it RG igre cape 108 .02|1.64218° [30° 
3} oxybromide ...... NO DT s tat dice testes < 109.93}>1.0 — 2° 
(nitrosyl bromide) 
4| oxychloride....... NUONGL EE Ca eer apn 65.47|1.4165-12° |—60° 
(nitrosyl chloride) 
Ole SCIEMGG ls eee a INDE 4 rent tia ake 93 21.5. 3 the ane explodes 
OipeSUIDIGe it. ae cee INS codons Cealeseecay afk 184 . 28/2. 2215° 188° 
if ? DONLAR=: il Naber ny, eens ced 188 .37|1.9017# 10°-11° 
8| sulphochloride..... IND GI Os Apes ud, oia)e 113.62). 0 ee decomp. 
DINIILOXYV  UOLIGE . eet Cabin. ees ae ae 65.01|2°24 A. — 139° 
° 
10|\Osmium........... On: RE dente, 190.9 oy ge hha ee 
11| ammonium trichlo-|2(OsCl,.2NH,Cl) 862.62)... c.vieaeh eee 
ride 3H,O 
12; chloride di-....... OsGL We: Base eee: 261-82) +5. 3 eee [600° 
13] chloride tri-....... OsCly in sete abe ee 297.28] ¥ Js Sebi dec. 560°- 
14 iH trier es gs, OsGl 3 EL Oe ares. B51. 331... cbeehrnencs <feil e aneemenanans 
15 pe tetra-..... Os tie. the vist outa 332.74... eeeheccieiell om eee 
16} oxide mon-....... OBO av oes carne aint eet 206.90). . <iaietieieetls aoe 
17 ou abesqua-... i. 2. GEE & Pog tppe ea ais 429 SO)... wiget chee ope) eee ee 
18 EI: esate esi er OsQO nurs amin tele ss 222.90) 0°. . sh tcte eeeeaten en 
19 ECE A ee a Ra Os bia. : ene 254 .90/8 .89 20° 
20} potassium tri- 2(OsCl, 3KCH6HLO  11150..0) 72 ee 54 
chloride 
21} potassium tetra- [OsCl,.2KCl........ 481 S86). areca q 
chloride 
22| sulphide di-....... OSS ort Ss see Ba ot 209 . 04). 2. 5's nie oie nee 
23 ne tetra-i. S. JOSS fee thee hee 319. 138i pee eee oxidizes 
Pale SUID MILO nr ak. 5.6 OSSO: nee es see 240.97). Sdccna piesa Steen 
BolOxalic Acid 2. ...;.14< Is 8h O, AE Oe ae Rey 126 .05/1.65318-5° 198° 
DSOOXV DCU wages 3a ite O, wi Gye benscetans) obs, ics Sa8 .00/1.10535 A. 
Be UIOZOUC ata sisare. 6 xin A) Ok sin ts Seale oc ar gel grade 
aaj) ANE Nib eb bra WR emn gm neeS acs Head ptmet SU aS Ae 
29) DYODUOGA, ates as - PABA Sapa O41. « « oye wlengase tienen enn 
BO)) chloride. 22) sos PdCl 2H sees 3 G5). ... cscs peas cam h 
SUT EY ADIGG. ees a5 cs PA(GN ces. aerare wee 158.12). . . Ginn 
Del eUONICen, sce ss Pl Hert piece ee = TO}... «<0 Sle ae eee 
SP VGTICS fate abe ea, Pd. dees erate 
34| hydroxide........ PO FL) acces aes 12) i. abst eaten ean 





* At 751 mm. tT Sublimes at 135°, 
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Solubility in 1oo Parts. 

















peer: eee te Se 8 pe = | Cryestalline-Forii 
°C,” Cold Hot Alcohol (al.), Acids (a.), and Color. 
Water. Water. Alkalies (alk.), etc. 
1/21 .64° cus) MD at srg See sol. CS,, CHCl,, cone. {reddish yellow. 
HNO,, H,SO, 
2|45°-50° SUG. SST rad ge Ree) ut be rhombic... . 1). 
Brae. Sine A decomp. CECOTIT. oleae ate ota told eins Bev» dark brown.... 
—5.6°* STRUTS Tro gt «yp | ~ oko leg «0 Whabald « dees ave, «lait! solid, lem. yel. 
crys., or. red. 
5\200° PHEOIIDIO Gh te ote soluble HNO,, CS,..... orange yellow. . 
j insoluble decomp. __|sol. CS,, al., ether...... orange r. mono. 
7|decomp. Teh E151 CPs GPa ne aan s. sol. CS,, alcohol. .... ned inbald nat 
5 he tog soluble decomp. _ |soluble CS,.........../citron yellow... 
— 63 .5° eG e)  aibmwmwteitieey Eta Fer ls. as oe es Clee ARENT eee 
30 ee insoluble insoluble _ |s. sol. HNO,, aqua regia|bluish amorph.. 
* gel aman 6 Soe insoluble insoluble _|insol. acids, aqua regia.|bluish......... 
PoE HE ue vy. soluble j/decomp. — |v. sol. al.; insol. ether. .|red. brown crys. 
eee insoluble ..eee..- (SOL, al., ether, NaCl... .|green needles. . 
11 Saag ae ae s. soluble |........../sol. alk., al., HCI. s. sol./brownish reg.. . 
ether 
a eee S. soluble.» tv dca... ->(sol.ialk., HCl... ......). dopiieineedles 
Se OR Sa es - ‘soluble ..........(Soluble HCl, alcohol ...|/red to yellow 
BORG: strane insoluble insoluble insoluble acids. ...... .|grayish black . . 
Ps ns OE insoluble fidades... insoluble acids «in ..44 sblackiaondcier 
Bogs RE ., . insoluble /.ie.....(insoluble acids. ....:..,.|coppermred... 5% 
19} 100° v. soluble |v. soluble sol. al., ether, NH, aq. .|monoclinic .... 
nape oe v. soluble |........../v.soluble al.;insol. ether|dark red cryst.. 
dois» aw Ss s. soluble »oéeeee~.iinsoluble al., HCl. .....|red octahedra: 
eee ee s. soluble ........../Insoluble alkalies. .....|brownish yel... 
is Met Dees insoluble ...+......(Soluble HNO, insol. alk./brownish black. 
BOE. rks smwiesh insoluble eee sae soluble HCl aie. s bisa binishwolackay 
en % tae aa 4 90° 12070° soluble alcohol......../erystalline..... 
26|—182.7° |4.89c¢.c.° |2.61c.c.30° |sol. melted Ag.;s.sol.al.J.............. 
27| — 119° Ulich TS aa ae pee oilof turp.andcinnamon!. .:.2........5% 
CERES ee ee insoluble insoluble _ |sol. conc. a., aqua regia |regular hexag. .. 
6 Pee ee insoluble insoluble |soluble HBr.........../brown.: °,..).. 
paar oe soluble soluble soluble HCl ........../red brown pris. . 
: a cK insoluble insoluble _|soluble KCN, NH, aq. .|yellow......... 
AAR ay 2 Vick § MOEOULDIG i] sc. dso. soluble H Heer fy 7 er brownen.ec ee 
eI RRR RIV ide os 5 o |e ee iela 0 4 oie abel bila gales & On.lupe obbarntanerd «alae 
ghee es insoluble rete SOLA aCids» Alich cs Mele Abr wn eee ont 


t Loses 6H,O at 150°-180°. 4] Decomposes at red heat. 
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~ Specific 

2 Molec- Gravity. Melting 
§ Name. Formula. ular Water = 1. Point, 

2 Weight.| Air =1 (A). 303 
1|Palladium iodide..... Bee ua oe tlre trees 54] 242) Pe 
QPpmMmtrater ss: se saIPatNO I? Beer le P72). eae 
Al aOxide'Bub=1, 030 sek PAO REL P ie hate AO ak eee 
4 CMM ON a's se eee Pd O SNCS Fae ae wee Bd) PR inc 
5p NGI 5.4 ces Re Se hati, $70) ..0 2 0 ee 
Gir reulphate. sacs: ee poll ee 80)... We 
7), -sulphide’sub-.-.4 0001 Pass rol eee ie, ¢ , .|245.47/7 .30315° red heat 
8 :: MONOs eo che hess ae oes ere cee ee 1383 77it nee eee oxidizes. . 
9 ‘ Cire sys PAS Sei ace: «ae 170784) 20 Pee decomp. 

10|Pallados diammo- 

nium' chloride. ::.}PdGle2NH ee. & QLD 69) 2. 2. ER eee 

11! hydroxide.. ¢.:3|Pd(OH):-2NH. 22291174. 73h... eee dec.<<100° 

12|Perchloric Acid. SASL Ea S HClO Ae ae 100147|1 . 76420 Pe 

13 " OE GIO SH ae eee 118.49)1.7756% 50° 

14 os ae: HAI OREO mao. os 136 .50)1.65 — 20.6° 

do Periodic Acig=.). SP itaihiO. 2B Oo ye 227 06) 130° 

16|Permanganic Acid .“ -;/HMnO,.s 2°02). : 119.96). . See ee 
17|Permolybdic Acid. ...|/HMoO,.2H,O..... 197 .04) 2 SS 
18'Phosphamic Acid... |PONH, (OH). we 07; O04 to eee decomp. 
19|/Phosphine.......... BE eee ye oe 34.06)1.185 A. —133.5° 
2OP RIGS liquid... 74% PSE ee Oa ee ca 66.11|1.007-1.016| < —10° 

2) Pee Be Olid 9 5.8 025, CREED A ener On 378 .53/1.8319° burns 200° 

22|Phosphonium bromide|PH,Br........... 114.99/1.906 A. 30° 

23 i‘ chloride’: |PH Cherie} 70253) 0c eee 26° 

24 si hydroxide“/ RICOH. wae 52.08). Ue 

25 “ iodide. .... PH AV MOMOR ts 2 161:. 9912. S68 eee 

26 re sulphates3./(PH.).80,. seeks 166. 21)..2 2% ye ee 

27|Phosphoric Acid hypo-|H,P,O,........... 162015) > ee 55° 

DOM TMIGUASS hey le os se Hees HPO aver rae 80.05|2.2-2.488 {Ff 

20 Orthos Seth et HEP OPE IE ees 98 .14]1.88418-2°  138.6° 

BO Tore ere Se aes Y EPA ee oe 178 Lae eee Gio. een 

Phosphorous Acid 

Bliss UVOOs tne na Dkk ER PO Saree er ite 66 .06]1 .49318-8° 126. 5° 

DA OLE Iss tia oes eer EERO ee ens cote 82.06/1.65121-2° /70..1° 

DOMOG DY TOs as sci ne etter bg Gd aS Pe elas gil OA Re 146001) ot eee 38° 

34|Phosphorous yellow. .|P,............... 124.16]1.83118° 44.1° 

35 CEP TO Sot tre fenes PE ee cana 124 .16|2. 29616 725° 

36| bromide tri-........ PRE ayia 271 .04|2.8847 — 415° 





* Decomposes at red heat. + Sublimes at white heat. 


INORGANIC COMPOUNDS 169 




















5 Solubility in roo Parts. : 
2 Crystalline Form 
5 Cold Hot Alcohol (al.), Acids (a.), | 2nd Color. 
= Water. Water. Alkalies (alk.), etc. 
1|360° insoluble insoluble _|insol. al., ether; sol. KI |black......... 
1 oe eT ea soluble decomp. _|soluble HNO,......... brown yel.rhom 
RA pe tates PeOMIOLOy tele oo. ces insoluble acids........ blgcke seas 
Be akes oat Se PROIEHO SS pees ssn 6 « Ss -soluble acids, 25 or. black\o. seas 
2 Talon 9 Ae o POP OMUIMG NEE Mees ain 5: S. sOlUbIeIaAcds S) Neen BlACkY yuan 
ES Fle oe MOT OEE LECOINT).. © lea. Wine a ote fe Soe a brown crystals. 
OP Leta a> BTOMAIEEES LO ater tetas cs toes insol. acids; sol. aq. regialjgray.......... 
i seeeer re, < : Enel GUE 6 ing rare eee soluble HCl; insoluble|black......... 
(NH,),5 3 
Pees Re ae POU MG et ie ta ob t soluble aqua regia..... dark brown.... 
1 cS os ae Basoible an teers 20 ‘|soluble acids, NH,aq...|yel. or red crys. 
i119 et SN soluble LYMAN Olu 914 Seah og WRG Mae Di ornate crystalline..... 
12/39° soluble SRE lee lS ae ind Pena baa ea Gily #4 aan aiee 
13/decomp. Su UT SCS Uae og bones 08 2s ace ee a needlés........' 
14)200° WesOnipinige lt vators + soluble alcohol. ....... crystalline..... 
15|/734° OES TOLNULS) (owe it etd ed gaara soluble alcohol, ether . .|monoclinic..... 
1 Da be: Se ae MerBOUIOIG EE VCCOI my [actisccce pie beeen ed RG one whenoten ca, Sea ae eee 
fi ee se ROROLILG Meas VereClUnIG a tcc, fetes Aes pocdsts are Pe white crystals. . 
i 2 tem AO “RS TS = PR a (PoP i Perr Aiea 1 9 
19| — 85° Be sommbio:y-iinsoruble y sols al., ether, CuCl, .: -t.sa.g.u eee es 
20|57°-58° AISOHDIG. > es ty a me SO Lan tur PeDtine ” MN, Gedacstore ae 
a oF insoluble insoluble _|insol. al., sol. P., P2H, lyellow........ 
Je igre Rt a eA decomp. RLBECHIT item | ee wat Ain Wn en She ti ae regulars. 7. 
23|sublimes Ce COM Tes PETERS ¢ coyaoe | acters eect Sk cw mice regular. ols: 
JOE ee es MEMS UES: 2 ee oe Pe ai Pn GAP ae a Pee . .|erystalline..... 
25|80° feeomp. sy fobs... decomp. by alcohol... .|tetrag. prisms. . 
ZO? Samiti ss PeCOM Dee CIRCE SA. cre epee dPIA ly Ce eae erystdls i Zee. 
27\dec. 70° PERO d, SRM Neate rns vie VF acelah ee act tahty Adan uae eos crystals.:..... 
Pont a = 5a ee Se soluble BoWible . ei Gi7 coaen Ee SAS ion glassy 9a2 ante - 
29|t Wesolible oe aUS:s A.5 soluble alcohol........ rham bic. sh 
30] —10 v. soluble (decomp. |v. soluble............. needles........ 
31\decomp. co Obs Ah Seem e By 2,38, Heme tablets <.2. < me. 
32)§ Ried ROVE Gs Pre asicedih oie eee ts. ok. San crystalline. .... 
33/7 CULL ORE ¢ RS toy SOME RRR EPR mee aae Oe Bua erate needles ....... 
34|290° 0.00033 s. soluble |1.5%, 1081° benzol; 0.4/yellow regular. . 


ale LOOOU ES, 55.430" 
2°5° ether ; sol. alk. 
35|350° (yel.) [insoluble insoluble _ |insol. ether, CS,; sol. alk.|red hexagonal 
rhombohedral 
36|175.3° Gecompr Bj). WAN, oa es soluble CS,; ether, CHOI). .....000...04. 








t Loses } H,O at 213°. § Decomposes at 200°. {J Decomposes at 130°, 


CHEMICAL ANNUAL 














Name. 


' 


Phosphorus 


bromide penta-... 
bromofluoride..... 
bromonitride... . 
bromotrichloride di 
- octo- 
tetra- 
chloride tri-.....:.. 
i penta-... 
chlorofluoride. .. 7 
fluoride tri-.... ..: 
iy penta-.. 
hepta bromide di- 
chloride 
iodide di- 1 ies BO 


6“ 


6c 


iodochloride...... 

monobromtetra- 
chloride 

PUTING. | cloned te wk 

ORIG trie su oe tae 


ce 


ig¢ 


pent-.. 


‘oxybromide. .. 


oxybromdichloride 
oxychloride....... 
oxyfluoride....... 
OXMIOMIGE: Fas. 
OX HUTS. Os oe 
selenide sub-...... 


“s mono-. 
ce 


ees Jet ey elvie! 16 


penta .. +. 
sulphide sesqui- ... 
is tri- 
‘ Gi Ad hicks 
is penta-... 
sulphobromehloride 
sulphobromide . . 
ce 


ifs 


sulphochloride..... 


* In vacuo. 


Formula. 





PBr,Cl, 


C6, eh @ eis 0 ve 6 6 


7 A ae ee aC 





oy Ob 6) & RG he ce 4 616 2 ys i 


ow hog e -3, 0.6) .0 





























Specific 
Molec- Gravity. Melting 
ular Water = 1. Point, 
Weight. eee —T( Aye e 
H,=1 (A). 

430; 64). . mole 100° 
247. S81 oi) she dte ee — 20° 
204,89)... ah ito 188°-190° 
29 tel, = 1d: Been oo 
116 88). Glee 25° 
457 10). . 2). tontaue cep ee 
137 .42/1 .61282 —111.8° 
208 .34|3 .60296° D. |148°+ 
158.96 eee — 8° 

88. 04/2" oe oe — 160° 
126 .04/4.30 D — 83° 
661.40)... ale tides | eee 
254, 82) hak Hebets cee Lie 
ALISO) es 1. ae 61° 
1900 «26) 5. % b.otece epee eee 
252-811) .| «pete a= apa er 
163 .17|2.5118 § 

220 .16/2.135% 02755 
126.08|2.53725 | >100° 
14208|2 .3879.98e. 
286 . 80/2 .822 55 5° 

197 .88|2.049% Lie We 

153 .42|1.711634 hua 
104.04). . eee — 68° 
982..641;..:. Degas 140° 

61205)... @ahsiiae: red heat 
203... 36). ge et ee —12° 

141) 281, cethlne 22! oie eee 
299 .GSh oc vee ts Bae 
458.08)... S020. 0900 
220 .37/2.0011° 172 
316:.65!... <a 290° 

285 24) 5 CLAMS 297° 

222 .43/2.03 290° 

213 .95|2.12% — 30° 
302. 87/2.8517° 36. 49°-38° 
320. 89|2.793718° 35 

169 .49]1 .63422° — 35° 





- + Under pressure. 


t Decomposes at 250°. 
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Ke 
2D Boiling 
§ 





10 
11 
12 


13 
14 
15 
16 


17 
18 
19 
20 
21 
22 
23 














Point, 
eC. 


oes) 6.6 (ep 0 le..0. 6 


“7 e eee ees eeters ee ee eee eet oer es eee eee steer eee eee seee ese e see ees 


ee eee wee wet se ee eee eee eel e ee ee see eeforer er eo eee eves eee eee es eee 


ee eee ew wee 


ee eeers eo eee 
Te ee Sw ee 


see eee ere eee 


ee ore er eevee 


173.42 

180° 

189.5° 
137.6° 

107 ;2° 

— 40° 
decomp. 


“eee ee we eee 
ee eee ee wee 


© e ©) 6580 6. 66's ¢ 


ee eee eevee 


150° 


ee we ewe se wee 





Cold 
Water. 


decomp. 
decomp. 


“eee eee eee 


decomp. 
decomp. 
decomp. 
decomp. 
decomp. 
decomp. 
decomp. 


decomp. 
decomp. 
decomp. 
decomp. 


insoluble 
soluble 


soluble 


v. soluble 
decomp. 
decomp. 
decomp. 
decomp. 
soluble 
insoluble 
decomp. 
decomp. 
decomp. 
insoluble 
decomp. 





Solubility in roo Parts. 


See hee © € 0 0 6G 0 6, » «6 e 2 © © 


Crystalline Form 







Hot Alcohol (al.), Acids (a.), and Com 
Water. Alkalies (alk.), etc. 
{rhomboidal | 
MEP Eoe cote lee stds eee ae als citron yellow 
WY, 7) SO DA TES Sack eae pale yellow. . 
eo 8 See sol’ ether, CS:) CHE, . Necenukiaee sae 
orange crystals. 
brown needles. . 
By BIR kas 5, oll rege e en AEM ee aaa dark red cryst.. 
decomp soluCs, ether, CHC) tinct aera | kip 
eae wt ss OLeGs. CH COCA tare: yellow rhombic 
Ne Ft soluble aIcchoh Mea wionk o.iait wee a 
FAR rosie, soluble alcohol, alkalies|..........4. g 
DEA aos ches 2 soluble PCl,...........(prismatic.’.|.973 
ph ad ea soluble CS,..... .|orange prisms. . 
decomp soluble: Goa aces es red prisms..... 
wae art Ae soluble CS,.........../red hexagonal . 
SSN 2 lee ala Cpa RDA OT On Spa te oo yellow crystals: 
BUMECOUID ica’. hh SP APs 6 amorphous . 
decomp. __|sol. CS,, ether, CHC]. . . |1i,aid ormonocl. 
Po ela eee Wl bas WE GRAS At BBGRING ba Es orthorhombic. . 
Teh ine Sua gees soluble cone. H,SO,....}/amorphous..~ 
Apt aE sol. ether, con. H,SO,,CS,/plates......... 
Zaet BhiP EATEN Ls SOCEM SETS EAB oe a BOs: tablets: 2... £24 
decomp decomp.e%. ese ce ee tabletson.. 2 3% 
ie, eer decomp. by alcohol... .|crystalline..... 
Th: pte soluble alcohol, ether . ./red crystals... 
Fs og aN insoluble acids, alkalies |amorphous ... 
prostind stra <0, sol. CS,; insol. al., ether|dark yellow.... 
enter aoe s. sol. CS,;insol.al., etherjred..........4 
decomp sol. KOH; insol. CS,...|dark red 
" Seat Been sol. CCl,; insol. CS,..../dark red need,, 
decomp sol. CS,, PCl,, PSCI, . . ./yellow rhomb. 4 
cote aes sol. al., ether, alkalies. ./yellow crystals. 
s: solubla:CSye teres Bete yellow needles. 
cee ea sol. CS,, alkalies.......}yellow crystals. 


® a8) '6 6, 0 \8' @ 0 © 


S €¢ 6 Barats © 6. ¢ >| 0 6 0 0 60 © oe © 





see eee ers e ese eee eee ee 


ee 6.6 6 8 8 6 S'S) 6 8 4 BSL S OA 6 





yellow... 


yellow 
yellow 
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u Specific 
8 Molec- Gravity. Melting 
8 Name. Formula. ular Water =r. Point, 
Weight.| Air=1 (A). 
a | H, = 1(D). 
Phosphorus 
1} sulphocyanate..... P(ONS Jed viestentenses 205 . 28}1 .62518° < — 20° 
2} sulphofluoride..... Jefe) ree ee fo ae 120011). 4 SO ee, 
3} sulphoxide........ RS Oe 348 (44) 0. a ee 102° 
4| thioamide........ PSN. aoe ac erences 111.16/1.718° dec. 200° 
5| trioxytetrachloride |P,O,Cl,..........-. 251,,92)1 788° 07 
y trisulphotetrabro-  |P,S,Bry.........+- 477 9712 262°. 40h) So 
Hy mide 
| Dhesphortingstic Acid|P.0,.12W0,42H,0... 13682. 8) . >. (ee ee 
8|Platinic Acid brom-.. |H,PtBr,.9H,O...... 835 -38) cite dec. 100° 
ea ‘¢ ‘chlor-...JH,PtCl,.6H,O......|518.07|2:431 decomp. 
FO) eo RT HOGS ce Ted bd OL A ee aenset ces 1120.9) 3... oe 
+4\Platino-platinic oxide 4iPt.O7" Seo)... 649.60) 2°: Ee ee 
WB Blatinum, 9). 2s; POR Aiea teeter 195.2 |21.16% 17bSe 
13} bromide di-....... Pt Bra ara er 355.04). cgay dec. 300° 
14 e tetra-. . PLB ieee coe 514.88), 0 es ee 
chloride di-....... PECL Sea nice ra 266 .12'5.8711° t 
MSM NGAGE Ara piycs st E GOR Gani erie sv a cathe ct alse 337.04): ok eae decomp... 
7 Shea: PtCl,.5H,O 427 .02|2.43 4H,0,100° 
VANS HEA a. cy Pt(ON iawn eee QAT 22) 0. OEE 
fluoride .’ NAP ER Gc eC ile ae 27 1320)\'y.% eee t 
. bydioxide (ous)... PE SOE) 3 229 ; 22) 23. cate 
Pt (OH). OH, Hee Hert atts 26525) . xt. deaoaaeees 2H,0,100° 
x (ie) eds t(OH Vreariees og 263... 20) -.5 eae decomp 
LOCIGC-Clert) neies.ci-.4 Pies an, ee 449°.04) so eee t 
mAbelLTA~. wiki. - Pil er aan oe oh 702. 88]... 5 ;.paals tet |i beeen 
oxide mon-. PLOCU es carat ie tots PA Ih bese bene SS 535° 
igre LT Wien eaten ALE be BM as Teele QO Tee by oa eae eee 430° 
it ESE SET PRA PLO. EG) teas, 245 22). fe tina H,0, 100° 
28 SO ay thaiitie ariel PEO INO eta fee 263:.231..:5 < nts H,O, 100° 
29 (Ont Beane oe ae POs BGs pastes 281525). os. \ nee dec. 300° 
RR Sc tigt ete =: abs PtO A HO Spates ers 209.27 bs vc pee decomp. 
sulphide, mono—tccaiPthyd.| eee lees 227 .27|8.897 decomp. 
es inure kees Ld hoe ry Rg oh GN eat aw 259 .34/5 .27 decomp. 
‘« - sesqui-.... coe ih Aatabe ahese poms 486 .61|5:52.°— are 
sulphate: s!... 6... |Pt(SO,);.4H,0)....../45940).. ... ., -aiaes | ee 







0 (6,6 © 16 0.010 6 6 6 


ee eee eee 





eS ee my, wes! 616 6 ee eo 08 


a bares © 6.0 0 4 


KH(C,H,O,), 
K,Al,0,.3H,0 


= 1418 6 Uae 





oe eee ee ewe eof wee e ww ere ewe 






Ce | 


: Boiling Solubility in roo Parts. Copstailine Bore 
E °C, Cold Hot Alcohol (al.), Acids (a.), | 294 Color. 
Water. Water. Alkalies (alk.), etc. 
1|265° decomp. wie wes aol: al.; ether, CS, CHCLINSs Uh eee. | 
2/3 .8°* aecom pee a Pha eeed . k s. sol. ether; insol. CS,..|gas........... 
3/295° Gecompe, dihy se... 5% 60. CS, Pei ack cs ce Vk tetragonal.....— 
Seeen ees. soluble decomp... |eveee hehe ws yellow amorph. .- 
Bearers ramen 1eCoMm pa SAIS!) locbacoe. eel LAGS. Loe eo 
PRE MTIUCMEMERI eB SPL AVS IED iin SP RO divin Oc Ol whee ae ee yellow oil...... 
i Poe a ee Bolubles wea) eee yesh ste, soluble aleohol, ether ..|......085..... 
Sit ewes Let. v. soluble |v. soluble |v. sol. al., ether, CHCl,.|red monoclinic. 
cea aaa v. soluble |v. soluble {soluble alcohol, ether...|red brown..... 
Mineeree omens aol and deci) 3 eo. sb OS AS eee brown monocl.. 
I Se Sty: insolubles oe fs sees es insoluble acids........ blackixica. 0 Bk 
NB, So se insoluble insoluble  |sol. aq. r., fused alk..../grayish........ 
Oi dh peocaw abs sk insoluble insoluble |soluble HBr, KBr..... browns.2'..... ¥. 
TE a Cand 46 31. 0. 4120° s. soluble  |sol. al., ether, HBr.....|dark brown.... 
Dace sy 2 PE insoluble insoluble |soluble HCl, NH, aq.../brown......... 
LOM. be tae: we BOluble «cla aera ts. s-- soluble alcohol, ether...|/brown......... 
UE) eee, Ba v. soluble  |s. soluble soluble alcohol, ether.. .|red monoclinic. 
1 Us teak aN Bel oe insoluble insoluble insoluble alkalies. ..... yellow-brown .. 
Ae a TAN OCCRMIENOL To | oe vista an okt caela buff crystals... 
ee ee insoluble insoluble _|sol. HCl, HBr, SO,aq.alk|black....... >. ; 
AY) ed de Ce coe insoluble insoluble  |sol. acids, alkalies... .. yellow S75. tee 
r+ ae I eae insoluble insoluble |v. sol. acids, alkalies. ..|reddish brown . © 
25) NS re insoluble insoluble __|insol. a.; sol. Na,SO,...|black......... 
tees. a). insoluble. aialy2ot)..'. sOlaalkee Fi bei ass ook br. black amor.. 
rs Ee imsdluble: wire Gers... sol. H,SO,, cone. HCl . .|violet to black.. 
SO a Ss |. maolible fils sci... insoluble acids........ black... 14a0gHe 
Ad ee aa magluble . iijecane..,.. sol. HCl, NaOH; insol.jyellow........ 
-H.@H-0;; 
cat, poltsey SS ae PREIS RARER as | owes ce Sein Sion eee Drown ting. aes 
fat) a Or ee insoluble insoluble |insol. HCl, aq. r....... black sien caie 
51 gaa. ai insoluble maalible-* Isol AcldSwct oc «eae yellow needles . 
"Lh aa ea Oa IneGhOle- £0 tewan’. oac- s insol. a.; sol. (NH,).S ..|black. .[needles 
“| ace ee ee meoluble: ete s ek)... sol. (NH,).S, aqua regia|black or gray 
5 Hee nae People, jain eres oa insol. a.; sol. aqua regia. |steel gray ..... 
So Ay ep soluble decomp. sol. a., al., ether....... yellow plates... 
35/757 .5° decomp. decomp Sol.'a,, aly wmergury.%: xs (tema aies 
2 ee 1882° 49262° 33 alcohol »insol. ether | |.).). v4. hcge wees 
37\{ decomp 1 We On... .. sol. glac., H:C,H,0,. -.1... needles plates. . 
OUR IEE ctu -oF! « MaROLIDIG. “rhe ei. insol ales solyalko 27 crystals. . 
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Decomposes at 300°—350°. 
t p 














4] Decomposes at 200°. 
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CoONIA®aMewwy | Number. || 


* Decomposes at 200°. 
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Molec- 

Name. Formula. ular 
Weight. 
Potassium "amid ss; <A ELN agit nates stows 55.13 
antimonate....... KiSbiigas Taube ses 207 .30 
antimony] tartrate .| KSbOC,H,0,.4H,O .|332 .34 
rirsena@teist. sss +45 FASO Saati weet 256 . 26 
RPOMEDTE ¢ sey He LLABO) tena tia ae 218.17 
arsenate acid...... KHSAsOs 2 eae ae 180.08 
seperti tag 4% ses KAsOs Racers 146.06 
2 acid ; KH(AsO, syagele) te 2 he 
BUTOLC O, caccnke BAe? KAO, sHiOas ee <5 322.35 
auricyanide ...... KAu(GN),.1$H,0. . . (867 .36 
aurocyanide....... KAUCON iii feat 288 .32 
benzoatew!: si... KC_H,O3H.0 2. 214719 
borate meta-...... K,B,0, Sober hieh bts iss ances 164.20 
Tel OA 92 ea K3B{O,. oth. Oae acu 324.28 
borofluoride....... KBE Apatite. sek 126.10 
borotartrate ... ...4!. KE, By BOM Rane in 214.13 
broninte!:\.. ot KE BrOs. Cie s.staee 167 .02 
BYomide ys %sss ss. CSU i75, otra nen. cele 119.02 
bromoaurate...... POUR TEIST Le eteter tk neta 555 .97 
SPN Aids See OAT Bere ae cee 592.01 
bromoplatinate... .|K, PtBr, eerie Mie 752.91 
bromoplatinite. . . K,PtBr, Titty eye 593 .08 
Carbonate ss). es OSM seer atae nen: 138.20 
ne K COMA EIOR erases 174.23 
RE ets des Yong 2K. COMBE Om: tan. 330.45 
i. acid KHCO, SAM He ena ad hc, 100.11 
BEWOEALO Con uae sires KIO Saas rie 122.56 
GilOTile ster eo hei> bes OGD eae aie near cts 74.56 
chloraurate.*.)... TORO load wateie aiate 378.14 
ehiorsehromate, /..KOGICrO ise nae 174.66 
chloroiridate...... ECU Che igeranser pistes 484 .06 
chioropalladate ...:/ K,PdCl aya. 397 .66 
CMmoropalladiteris ok PaO saat ieee 326.74 
STMOTODIALINA LE SE COM aoa aie ions ofale 486 .16 
PIMOLODAtUTILe 6.1. too Labs eae ote ett os 415.44 
chlororhodite..... RRC ear es 487.01 
chlorostannate... .|K, ‘SnCl, EAU i hres 409.96 
SHrOMate : ois8%. wh K,CrO,. Coal ae eS 194.20 
CULPA Anise. etait PLCS Ta ee a setts 324.36 
cobalticyanide..... 1 Go GIN tas 332.33 
cobaltinitrite ..... 2Co(NO,)3;.6KNO,. |958.71 


3H.,0. 








Specific 
Gravity. 
Water= 1. 


ore eee ee tog 


Melting 
Point, 


oe eee ee ee eel o reese eee 


eee eee ewe eel eee ee eee e 


ee we ee eee ee 


oer eee eee 


ooe eer ee eee ele ere eee eee 


e oe © «6 8 9 8 0 els ©» @ ene Perle 


2.043 


6 @ es 8 oe fe we 


eee eee eeeeloe ee ee ee ee 


eee ere ere oe er elwe eee ewe ee 


2.687 
2.731918° 
1.98 
1.906 


of ee ee eevee 


0. S50) 1 16) OOo ae 


7 Anhydrous. { Sublimes at white heat. 


INORGANIC COMPOUNDS 


Cold 
Water. 


decomp. 
insoluble 
58° 

18.87 
soluble 
196 
soluble 
soluble 

v. soluble 
soluble 
14438 

124, 117.9° 
¥4 130° 

26 . 730° 
142 





176 





Solubility in 1oo Parts. 


Hot 
Water. 


aisclabie . 
52100° 
v. soluble 


O85 9 6 © 16 6 8 


Sa ee we oe Le he fe 


S 6 «oe 6 ¢ © \6 © 


decomp. 
v. soluble 
200 
16150 

v. soluble 
v. soluble 
6 . 25100° 





Alcohol (al.), Acids (a.), 
Alkalies (alk.), etc. 





decomp. by alcohol... . 
sol. warm KOH....:.. 
insoluble alcohol....... 
Ais BIGOHGK, WE Lvs schon 


% 4) 6 8.6 8 66? OLS P Se BS Onno G66" Ss 


ate 2) 8 Ge woe Bes a ae ole) 6 ate, of 
ove “e: 2S Le (02a oF ee 6 pe 6% 6, tele thie “oe 


Ce 


Crystalline Form 
and Color. 


greemreeiatt... 
crystals. . 

octahedra.... 
needlesi...5.. 


ee oie Tele 6 6 6) 6 ee @ 


Cis ec Ue Ms at et 
ate ‘ed oe 6 tee © 6a 06 


tablets. .[hedra 
rhombic octa- 
hexag. prisms . 
hexag. prisms. , 
hexag. tablets. 


awh © 68 ie a jie 6 6,0 %0' 0 © © G. Bye fo b ene-eel ene evs | 0 6 & 6 8. m Of 6 6 6) © 0) 0 Oy 0, On Sree 201] MLO leh Ot 6 alee ohio” oo «he 


53 .480° 
s. soluble 
19. 515° 
2.0710° 
v. soluble 
89 . 40° 
146. 99° 
129 , 40° 
22. 40° 
3:38 

28 . §0° 

27 710° 


s.. soluble 
soluble 
0.482° 
16.6 

s. soluble 
soluble 
61. 59° 
199 . 731° 
v. soluble 
0.099° 








5Q100° 
102 .04100° 


eee ee ee eee 


v. soluble 
156 100° 

33 100° 
268 , 3100° 
6§060° 
6()104.8° 
56. 6100° 
80 . 260° 


OD hire 8 0 8) 6) 6.0.0 


6.67 
decomp. 
v. soluble 
5 .18100° 
v. soluble 
decomp. 


o.oo, Se) Che wa + © 


Pere VA Gb Ov me kee 


s. soluble 





insoluble alcohol....... 
s. sol. alcohol, ether.... 
soluble alcohol. ....... 
sol. KBr; dec. by ether. 


ok Pp oe Cele eee re et ol ue a. 60.8 ars 


insol. al.; sol. K,CO,aq.. 
0.833 alcohol; sol. alk.. 
soluble alcohol, alkalies 
soluble aleohol........ 
soluble acids.......... 
insoluble al., KCl...... 
s. sol. HCI; insol. al... . 
insol.al. ; sol. KCI,N Haq. 
insol. al.jether.......45% 
insoluble alecohol....... 
insoluble alcohol....... 


Oe) wt ee le) Ere! Soe Sah ee 6 SO. Ob, One 


insoluble alcohol....... 
insoluble alcohol, ether. 








rhombohedral. 


regulars... 
monoclinic.... 
red regular ... 
brown rhombic 
rhombic...... 
monoclinic. ... 
monoclinic.... 
monoclinic... . 
regular.....2. 
yellow needles 
red prisms... . 
black octahed. 
red regular ... 
yellow regular 
yellow regular 
red tetrag..-.. 
red triclinic... 


Cd df Ghd fa) Ss Ce 6fo4m e 


% eters Gis bse. a peters 


yellow rhombic 





yel. tetragonal 
prisms 


§ Decomposes at 810°. || Decomposes at 100°-200°. | Decomposes at 400°. 
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Specific 














3 Molec- Gravity. Melting 
B Name. Formula. ular Water=1. Point, 
3 Weight.| Air =1 (A). °C. 
Bi H,=1(D). 
Potassium 
1| cobaltocyanide. ...|/K,Co(CN),......... 371.43] < Tea eee 
2| cobaltosulphate .../K,SO,.CoSO,.6H,O .|437.41/2.21228 |......... 
Bie r@Vallatent. «cls si+ cite KONG) Bee dorado steals 81.11/2.048 fuses 
a COV AUAAGS, ba ..eteaess see KGN Seen teste es 65.11/1.521© red heat 
5| dichromate....... K,Gr Gynt. a ate 294 . 20/2 .6924° 396° 
6| ferricyanide....... Ke Pe (ON) es Stree 329 .20)1.810917° jdecomp. 
7|. ferric oxalate...... KFe(C,O,);.24H,0. ./315.98) . . «Rien decomp. 
8 * Fe wee oe Kye (C,0)5:38H,0 49051 9)-5 i eae ee 3H,O, 100 
9) ferrocyanide...... K,Fe(CN),.8H,O. . .|422.35]1.85383!7 | 
10) -Huorides). 2oa.i4 53 4G ea as Pompeii he ke 2 58 .10/2.454 789°-885° 
11 Ae Sm ote er KE OAta aor 94 .13)2.454 41° 
12 sree RL CIO chet danas KH Veer sree 78 AI |snce eee decomp. 

. 13) fluogermanate..... Ge Pi iemeris Siren 264.7. 10. Vee eae sas 
14| fluostannate...... kK ‘SnF, ga Oise oa ates 329 (22|3.053' 2) Nae eae 
15| fluosilicate........ KSiP ARR tees see 220.50/2.665= {tf 
16|. fluotitanate....... Kei Re On secre 258.8210 VE Mpa) reper . 
17} . fluozirconate...... Kris fecrrece dents 282 .80)3 .582 
Tele formateakte cies eo.0- KCHO) Mee fee ses 84.11}1.908 
RO hydrider, fas esis Kens e 79 .26/0.80 
20| hydrosulphide..... ISH et Shee ae 72.18)2 
Bay hydroxide .\...:.....,+.. KOH Si aan oe hee 56.11/2.044 
22} hypochlorite...... KClO Riese ee 90/56] «see 
235i) Aypophosphite * <7 KKH PO. ae sje ie 104.16|*..4eee ee 
AMM AOUREG tio 6.4.01 ao 4, « KIO? Pree ten 214 .02/3 .97518° 
25) acid... ..... KHIOj pee 380.95]... ip ee eee 
DH AOKI orate. tas a beede Kil ofeueae eis care 166 .02|3 .04324-3° 
27 Ot biin pared easy Kah Sei ais ote 419 .86/3 .49815° 
28} iodobromide...... Kiril Braladone sey 325.86) .% . se eee 
20 =aodochloride.. ... «| KCLICI giates. .. . 307 .86}1 .17645° 
sui meiodoiridite.......:. Hr lea betcha 10720) . ..:;e ee ee one 
31| magnesium chloride MeCl, .KCL.6H,0. . ...;277;90)1 618 

(carnallite) 

Batis ARAN LANAI 2. 6 «2: KEMnO Pea pee 197413)... eee 

ao} molybdate. ... 2.5. KeMoQ Ee beatin shite 238: 20) © odcie ein ge biel 
34| nickel sulphate... AK, gO, ‘Niso, .6H,O .|437.11/2.124 

Roy] Mitra Ge chs ~ see eters KNO, A. Seer eae aeE eK 101.11}/2.14° 

AO lM Te ee aiae' 5 snes TIN eit Cine eevee 131.31). % 2s eon eee cen 
SS METULLILG Sab. « cee ss ae KINO Ate oes 85.1111 LOSE.) re oe 
38] nitroprusside...... K,Fe (CN) ;-NO.2H,0/330..13}. 4 2. tienes 0] Fo nena 
SOMMOBITINLE vial is 3 7 fan K 080, 2H.O Serres 369.13)... SHG stent se 
40| osmocyanide...... K,Os(GN),.3H,0 2+ 557 ALL ie oe ie 








* Decomposes at 230°, -~ Decomposes at red heat, 


INORGANIC COMPOUNDS 





S$! Boiling 

g Point, 

i) As Cold 
z Water. 

Be x5 cs ke « soluble 

Rn om bs 25 . 40° 
Me. et soluble 
4\red heat v. soluble 
5idec. 1000° |4.99° 
Se 334.5° 
SO ae gQ21° 

8|* 4 70° 

| a ON ee 27 . 812.2° 
4 Ee 92. 318° 
Brea eh.. srt. 349 . 318° 
MSIL cle... 41 21° 
|. Se 6. 4518° 
en 3 718° 
OS eas 0. 1217.5° 
Mer oe 0.556 
Re she os 0.782° 
18\decomp 33118 
Ses eo. decomp. 
eee soluble 
2ilsubl. w. h. |10719° 
See v. soluble 
1S a v. soluble 
ae 4 740° 
Me es cs 1.3315° 
a SR 126.10 
Mt cc x. v. soluble 
28 
Ss vee decomp. 
a v. soluble 
eee 64 , 518-75° 
oa decomp. 
MSs cee v. soluble 
ee 7.09 
35\decomp 13 .30° 

UD See decomp 
SAS 30015.5° 
a 10016° 
ee s. soluble 
os ee s. soluble 


Solubility in roo Parts. 


See icie © RTS 6 CLS 6 SRS 68 8 CRealeeseeececeveejpeeceeaeeveaeaeesneeeeeesees 








‘a's 


Crystalline Form 
and Color. 


Hot Alcohol (al.), Acids (a.), 
Water. Alkalies (alk.), etc. 

ee ae insoluble alcohol, ether.|amethyst need. 
Me eh ee 108 43ers. sete S.. 6: ~/2pmonoelinic pla. 
ne ee insoluble alcohol cldminsatiae aa ee 
B22y 299-9 sols gly altel a ty. sare octahedra|[clinic 
102100° insoluble alcohol...... .|red tri. or mono- 
77 .5100° Js. soluble alcohol. ..... red monoclinic. 
Cent 0 pi PMMA 2 oid on St AR he olive br. eryst.. 
Tipe tinsoiible-alcotiol? 2. 7.8t) sce oe eee 
90 .696-3° —linsoluble alecohol....... yellow monocl 

v. soluble |insol. alcohol; sol. HF. .|.............. 
v. soluble |insol. alcohol; sol. HF..jregular........ 
ae ee insol/ al. isdl.) KC,H.O, |regularrias oot 
AS Ol wesre's ok tad Ais Jat Sa ies as 
eG Seca la SAN: s Ee 2k octahedra. .... 
0.955100° jinsol. al.; sol. HCI.. hexagonal..... 
1 . 2820° ST) ho 18) beg oS a Sop ad raat he | Bla a ha es: 
Dee hate et he hss. 5 oe rhombic... ..!. 
ig F OPN tale: aged 5 Sie el ea rhombic?) 2428 
decomp. __|insol. benzine, ether, CS,|crystalline..... 
soluble v. soluble alcohol...... yel. rhombohed. 
178100° v. soluble alcohol, ether|/rhombh. (2H,O) 
nave] LAHAT Nes eee NG i lela tne mad Ik gb marty 8 Ue oa 
tyes oot ea sol. al.; insol. ether. .../hexagonal..... 
32.3100° —_finsol.al.; sol. KI. ..... regular... [clinic 
Sad Ltt eM RN PO abe to, set oe acer rhomb. or mono- 
205 .6100.7° |14.28 al.; sol. ether... ./regular........ 
“rhc de se ae sol. aleohol, KI........|dark blue need.. 
ae at sae decomp. by ether... ...|yellow rhombic. 
a Niet aoa insoluble alcohol.......|green crystals. . 
decomp decomp. by alcohol... .jhexagonal..... 
ete Bry 4 sol. KOH S224... : 45%. dark grsrhomp 
hehe eee insoluble: aleahol 045 221i) ~ a ccreeies 2 ohene 
Oe er rene ten NaN she the tette blue monoclinic 
247100° insoluble Aiohiol ether |v. coal. Sac 
EM ag ch ieskuare, g's tate See eR ie od dark gray .. 
aah dsgahe insol. alcoholy’”. ; >. 2. .2iprismatic:.. 2. 
et soluble alcohol. .......{red monoclinic. 
soluble insoluble alcohol, ether .|violet octahedra 
soluble insoluble alcohol, ether.|yellowish plates 


+ Loses 3H,0 at 60°-80°. 


4 Rhombohedral or prismatic. 
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Specific 








5 Molec- Gravity. Melting 
8 Name. Formula. ular Water=1. Point, 

5 Weight. | Air=1 (A). SC. 

Ai H,=1(D). 

1|/Potassium oxalate. ..|K,C,0,.H,O........ 184.22 |2.08 decomp. 

2 p\Sohowige 1 1 Ve biomalntig 7 Lote Lieb Fie y= DLW AEC 137.12 |2.088t decomp. 

3 te VELL Dates = KH,(C,O,),.2H,0O. . .|254.16 |1.836 decomp. 
SMORING a uctcers eter ace PA Soe rn PR 94.20 (2.32% red heat 
5 Peer Cran. es eet 1 byte id ped SERN 142-20). <. sapere red heat 
Glee nerchlotates, it t.7 KOO, meas wae a 138.56 |2.5244° {610° 

7| perchromate...... WCPO i.e ens a 207,30! |» «ofa 5 Reig dec. 170° 
S| periodate... ......% KIiG aaa soe 230.02 |3.6187% 582° 

9} permanganate..... KMnO Wate 158.03 |2.7032%° dec. 240° 
10} persulphate....... KS shift, : ate 270.34 1b. oe eee dec.< 100° 
11; perruthenate ..... KRaOje lan 2 ate 204.80 |<). si tnetehties dec. 440° 
12) peruranate........ KO: SHOme ion 450.95 5/5 te tink eee dec. 100° 
13) « phosphate ortho-.. |K{PO). diane. os 212 134 [ale ea eS ee 
14 Cawoiivydrogen 4X5 EL PO sa tie what VU Wee eee decomp. 
15 “9 dihydrogen|K HgPOe. i sens =~ 28 136.16 |2.338% 96° 
16 OW DVEOns cas 6 KyPO7 BE Ors ae 384.53 |2.33 3H,0, 300 
17 ei ineta~ sd hey Bs, 2d 0) show oe 472.56 |2.26414.5°.  |2H,0, 100 
LSI inhoaphiter of ss Resende keen > a 158-25: | Aso aaae decomp. 
LO pe platiiia tay eh Lay «cio ftp bet lgodte) aa pact RYDE GMP ee he 
20| + platinocyanide....|K,Pt(CN),.3H,O . . .|481.49 [2.454816 |......... 
21) . platinonitrite...... KOPLENG@ yore A57::24 |... cileteepie alee eee 
2o\ 2 PUTA DALE. S vie od 0s K PbO, 3H Our 387.15. |. <:sisveteiels agers ee See 
Zor ruthenates:... ol < 2 Ko Ru® HO pas. 261..92 Ceuta H.O7 2002 
Zal epelenate. ci. <5 5 35 SG Oe ee et a 221 .40-|3. 0665 > a) Ween 
Aa SICAL cdi ies 2.500, 288 ONG Me eae 154.50). ..- eeiteeenpal eee 
26 Se, BLOET ARs ccc ES HO) are es el 335,40) |. ee BS SNS ys “ae tan 
27| silver cyanide..... KOA gCOIN) be be oe 199.00 |. \eahetee. ee ee 
28} sodium carbonate .| KNaCO,.6H,O..... 230.20 |1.61 6H,O,100° 
29 “  eobaltinitrite| KzNaCo(NOz2).-H.O./454.246/1.6333%° |dee. 135° 
SO MasbADNAtC ian. a ess 2 K SHO. othO: 2... 2. 29925, 13. 197s iste ke oie 
31\-. sulphate... ... 25.4 Sn, On etn a eee 174.27 |2.6633% 1072° 
32 3: BCG es: TOEESO Beas sisters vce 136.18 |2.245 200° 
33 * AEE sel VOPR ier pt cd os 136.18 +12. 61200 pe eee eee 
34 “ DYTO= ora: 4 be DEA aes, oe 254.34 |2.27 > 300° 
So esulphide;mono-.\ . IK ie iu. sive. 110.27 [2.13 (siete 
36 “ “ FeSBHOM Ge 8) dg 200:.35>).2. 2a 3H,0,150° 
37 ei Aes co chy Hao sok cote 142.34 |... ones eee 
38 : Bie eg Sees Ke eee ye cieee ites oii 174.41 |... apa pee 
39 RR LEAT Chm ty 2k Aceon cma fg ate heal aby phe 206.48.|.. . 25 opie dec. 850° 
40 is DEN tas yl HE «als (eidi< oiete sen 238).55' | .°5 9.45 fave atin | eee 








* Decomposes at 411°. } Density of the anhydrous salt, 





eee eee ew woe 


oe ee ee we ee os 


Ses a 6's Ss a ele f« 


$26 anes, ae 


she! es s.6 06 ee & 


Ss > 0 0 ew es oF 


ee eee ew wwe 


Sine € €@m ec 6 6 8 6 


Sse 8 6 0.2 © @ p20 


Met 6. € USKe Oe Fe 6) fue 


whe a 06 a 0 0 @ 6 


ets 6.0 @ op @e 6 


eee ere ew wwe 


S756 56):0) 018 (@) eo 0 © 





FAR Cle Pi Se Pe Pe 


ad sep. 6 6 00 @€ 6 « 


al Oy Gi Baw se SO. Ae,.@ 


Pome a) O06 8 @ @ 


oe eee eee eee 


INORGANIC COMPOUNDS 


decomp. 
7 

s. soluble 
0.6618° 


2 . 830° 


0 .5649° 
s. soluble 
decomp. 
s. soluble 
v. soluble 
257° 
soluble 

s. soluble 
v. soluble 
soluble 

s. soluble 
3. 815° 
decomp. 
v. soluble 
110.50 
soluble 
soluble 
2520° 


soluble 


soluble 





Hot 
Water. 


eee eee eee 


© 2.4 © e @€ 6 0 6 


Dee @) 6) 9, fe (6) (ee 


i a ae, eS. 0 0. 0 


soluble 
32.3575° 
4 .0840° 


see ee ee eee 


O16) Oe ek WOT e, 8, 


v. soluble 
soluble 
decomp. 


soluble 
100 
2015° 


oe ¢ a ee © 6s! © 


110. 520° 
2602100" 
12P<G100° 


ik Rice ler es 6 Ce 8 0 6 cep el) e wie @ ee em eee 


decomp. 
v. soluble 


eee ee ew oe 


esoeoseeeee 


Vv. soluble 


Solubility in 1oo Parts. 





179 





Crystalline Form 


Alcohol (al.), Acids (a.), and Color. 
Alkalies (alk.), etc. 
FD Cee ee geese ed monoclinic..... 
Ue ee teen co Reg et trimeric. fone 
See ee fee. hee faced triclinic: 3: 2 


soluble alcohol, ether . .|gray octahedral 
decomp. by alcohol... .|yellow leaflets. . 





s. sol. al.; insol. al.,ether|jrhombic....... 
insol. al., ether........ brown octahed. 
s. solublesKOHs  .-..., rhombic....... 
SOL) CONC ALEDOT Lo... 5. dark red rhomb, 
insoluble alcohol.......|prismatic...... 
Men oe Gs eee eee black quadratic 
decomp. HCl.......... red crystals.... 
insoluble aleohol....... rhombic, 2084 
v- soluble: alcohol. .-...8 yh. ase 
insoluble alcohol....... tetragonal..... 
insoluble sleohol::«.<5 < ASSe eG 
sohibleactde 0) fo. os amorphous .... 
insoluble ‘alcohol. . 2... /led AW, 1a 
insoluble alcohol...... .|yel. rhombohed. 
soluble alcohol, ether . .|yellow rhombic. 
Srey aoPa kr etd Pte phe o's w/ssant RONOCL A PTISi Ss 
soltible:- KOH ai) 1324.42.44 rhombohedral. . 
Le DSRNA Lea we black rhombic . 
insoluble. alcohol...25 . fee en the ae 
insoluble alcohol...... amorphous .... 
Aralcohola pers sacs ou regular inn) Ae 
Se ah 7a.a Putaye lea: Action monoclinic..... 
insol. al., dil. ac. sol. a.jyellow ........ 
insol. al.; s. sol. KOH. .|/rhombohedral. . 
insoluble aleohol...... rhom. or hexag. 





decomp. by alcohol... ./monoclinic..... 


O20 2 wis Gia Or CeCe 616 be! eo. te oR 


Oto aue 6.6 #8 8 eee delet ete ote fe Youle @ eer © ie o>) ole bee 


sol. al., glyc.;insol. ether,brown crystals. 
sol. al., glye.;insol. etherjorthorhombic. . 


soluble alcohol........ yellowish red. . . 
soluble alcohol........ yellowish brown 
soluble alcohol........ red brown 

v. soluble alcohol. ..... L[erystals. 
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nm Specific 
BS Molec- Gravity. Melting 
g Name. Formula. ular Water=r. |’ Point, 
I Weight. | Air =1 (A). 2Ce 
3 Hy =a (DE 
1/Potassium sulphite../K,SO,.2H,O....... 1194.30 7) 50 cone decomp. 
2 e TAs Beale op KHSO, A as Pee 120718 *}. eters decomp. 
3| sulphocyanate ....|KCNS............ 97.18 |1.906 172°.3° 
Mibetartrate inet. hy K.G,H O788O 3.2. 235.24 11.975. Oe ieee eee 
5 Sees ECV fv atek stot PLAS LOSI ne Pie eos eee 18814411 (956 * ee ree 
6|  tellurate.......... bab Wes) BLO bp oa ee 359 278. | sess 0's stoke ee 
TI MMBURALILEL GO eters aie afe lam = K ‘TeO, gt ERS 6 ek, 253.70. |S red heat 
8| thioantimonate... .|2K SbS, (OTTO Sika 80370 |... ood Wee 
9} thioarsenate...... K,AsS, CE CUI. Se 320554 |. 5 eee decomp. 
10} thioarsenite....... KASH: al Subeads. 288.47.) . VERe came decomp. 
11] thiocarbonate..... Kis eee Sa 186 .41° | aivepphtis 3 ee fete eee 
12| thionate di-....... KS, F aeriaaky «2. 238.34 |2.278% decomp. 
13 ‘ is: ean ee KS.Oy Aliluent: =: 270.41 |2i 804 eee 
14 Srl. tht racy... AS Oiatetee yi oa 302.48 |2.2063%  |....++-e- 
15 ‘f penta-... .|2K,S,0,.3H,O...... 723.15 |2.1123% jdecomp. 
16| thioplatinate...... KeR tis, ddickerd 1051.5 |6.4415° burns 
17} thiostannate...... K,Sns L0bOce o-. 473.57: \ obtener 10H,0,100 
18| thiosulphate...... BKSIOnHLOscaH. 589.04 |*2.590 H,O, 180° 
19| tungstate ortho-.. .|K,WO,.2H,O....... 36223 |. - nebebee red heat 
20 i meta act 45 Wii. SHLOer. i 1166.3 | «i4:fgk Soe 
21 $f para-.,.. -|K,W,04,.6H,0 <=... 20147 |... ieee decomp. 
DeMMUTADATATALS .% ea, ne ‘UO, eG ee 380..-70 -| « sehp eveiehy ses tegen een 
23| xanthogenate..... KS, COC, |S eer ae 160.28 |1.557621-5° |dec. > 200 
24|Praseodymium....-. Brig docdecahaterene 140.61 |6.4754 940° 
2.531185° |8H,0,170° 


25| am.sulphate ... .|Pr,(SO,)3.(NH,).SO, | 749.62 
8H,O 


-Ol1s 
26/R i bromate writes. «<7 Pr.(BrOs)el8H.0 . 41873. 008).... sane 56.5° 
DF a CATING R SIGE wise secs PrG ie che eek sek 164.61 |5.10 decomp. 
28\ 2+ Carbonate yaw. tae: Pr,(CO,)». 8H,0.. 509..338-47¢ 0 eee 6H,O, 100° 
29| edhlorides ii . sti 6e> PrOl gs feel eit 246.98 |4.017% 818° 
Alilmaabara Hove sco uc PrCle7H,Os. wai... 373:09 |2. 251162 |) ae 
31| oxalate........:..{/Pr,(C,O,)3.10H,O. ..| 725.386 |...----e0-|eeeeeeee 
Samo xi deeteinte 1 bed | Pra). om ee 329 2) 17 .06832> eer 
33 SUL OET Atak cn) FTG) ey eek een st 345.2 15.9782 sl jeeeeeee 
34 ‘¢  per-. WRr.Qacvieedae foes nd 361.2» |. gk ie ee 
35| potassium sulphate Pr,(SO,)5. 3K,SO,... |1146.3 13. 275103 eens 

2 

36] sulphide.......... Pr Soeitseenine. <4 
SU SR WIpDALe yee... » 2s PE, (BOD silat... : 3. 72}89 el ee 
38 Sh Sg eran are Pr,(SO,)s-8H,O.....| 713.54 |2.827% 9). . ne 


30|Radidms 20/5. 0 3. Ra sisah aoe sen SA lene eee ( 
* Anhydrous. 





INORGANIC COMPOUNDS 
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5 Solubility in roo Parts. 
re Boiling Crystalline Form 
ata) Poet, Cold Hot Alcohol (al.), Acids (a.), and, Color: 
z : Water Water. Alkalies (alk.), etc. 
ee etal lel 100 v. soluble |s. soluble alcohol. ..... monoclinic..... 
GS ae soluble soluble insoluble alcohol....... needles........ 
8idec. 500°. . ./177. 2° 21720° soluble alcohol, acetone |prisms........ 
ed Poets"): 1332° 15828° s. soluble alcohol. ..... monoclinic..... 
-) CAR Un S7e: 6 , 1100° insol. al., H.C,H,O.,; sol.|\rhombic....... 
a., alk, f 
eae s. soluble __|soluble insol. al.;s. sol. KOH. .|rhomb. prisms . 
rea sek st WeROUIDIG CRE SOIUIDLOL <1 1 fos UaRY aOR AG ta are ok (as eda eee ene 
es Sa ADP OICmME Ie beac aie 'i-< insoluble alcohol...... ‘yellow crystals. 
es WerHOMIDIC Salty nats o's"... insoluble alcohol. ..... crystalline..... 
Ly, Saar ae soluble ; Ae atest. ft SINSOIDIOTALCOUOLS ©. os [Pereaaniee” ane aes 
| al Ui ee aaa WOULD Cae ete ee else, s. soluble alcohol. ...../red br. crystals. 
ae a 6 66 100° insoluble alcohol....... hexagonal..... 
5 OL gee v. soluble |decomp insoluble alcohol. ..... rhombic needles 
oy Ve Soluble we ree insoluble alcohol. ..... hexag. prisms. . 
Be ea ie 50 decomp insoluble alcohol...... rhombic plates. 
1h a aa Sa HTEGS CTL) CYC beet eg ee decomp. by HCl....... blue gray crys.. 
Veo ae BE OMGmante bere trae ate insoluble alcohol....... dark brown oil. 
18\decomp.  |96.1°° 31290° insoluble alcohol. ..... monoclinic..... 
'h | ¢ eap  S 51.5 151.5 insoluble alcohol....... triclinic needles 
Oa ne aa soluble wae le L310) (Re eee, x ih a deh aan ne octahedra...... 
Cs) NaS a 2:15 6.6 insoluble alcohol...... rhombic[rhomb. 
27 a rg insoluble insoluble jv. soluble acids......../orange yellow 
23/200° RERUN oes aeaee S's 20 alcohol; insol. ether |/prisms........ 
7 SO Boley PEE oN Ales yahnd cet a eR ee Fig haan eae vellows /f20i 
Se tier IS BOL UIE ot bite sare ses tele. (cpa cy tlie aces esate ae eke erystalline..... 
[prisms 
a Ge WS LTA Zee Os 2 nl a eh green hexag. 
“Se decomp. decomp sol. dil. a., conc. H,SO,|yellow crystals. 
in See SISOLU Peet) bees ere a, Sol teil clay reameartie ett crystalline..... 
re 69 . 518° v. soluble sol. al. pyr. insol. CHCl,|green needles. . 
MLSs ett a Ode tr, v. soluble |soluble HCl........... green crystals. . 
|. oe Tis | Fevers aera sol. conc. acids........ erystalline..... 
EE ae etoc sees eel | ae itis e die Ss baie’ es aie sie'e Baie tee os a greenish yellow. 
EER Bt ciate et | Se Shee = |v ane dw dade ev tends oo tee bes pIACK i. Sone 
a ae SI eA SA OSA 
ees, fe eM DIO, Wi lor citer. +s solu HNO TICL: oe eee crystalline..... 
LMT. Fete Se: insoluble decomp soluble dil. acids....... browne ne 
a ee 23 640° TR oe be ag OS eo. VRE A ee 
EU ceca cee Seat ate gost nn fat Sale dlebee gov oft aiaie 6 wie vie erystalline..... 
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Hal 














~ Specific F 
MS Molec- Gravity. Melting 
| Name. Formula. ular Water =1. Point, 
3 Weight. | Air=rx (A). "Cy 
Bi H2=1 (D). 
1/Radium bromide....)/RaBr,.......-...- 336,245 | i. «> see subl. 900° 
DIP CHIONIGS waite. s os’. oe RaGi srr Beak) e 206 <9." 1a. . esteem 1650° 
3) ROUTE fern ores steers Tees cesta ita: 102-9a) /12<1 1970° 
4| chloride.......... [AO A 5 209.228 |). . + eee * 
5 Sd ede fies Pac Tet AL ©) ceaate tale 281 34) |... See sae ee 
6| hydrosulphide..... RBGH is eae ss 202.13) ).. 2.) Se 
7| hydroxide tetra-...|Rh(OH),....----- 170,93" |. :.2 Avie cept ene 
8 oh sesqui-. .|Rh(OH),........- 153.02 lo -ushbeet one , -|decomp. 
Ole itra etre: wrasse B Rh(NO;),.2H.0. ...|824.96))-. . oe eects eee 
RO eax idem © ces ie ELK) oe Be at atte cece 118.901) .:c¢3tesdjsis ee 
(Uns eesoui-n one § He meta or 253.80) |o.. ahh diel en 
12 LL FS cee ARTA Bes ee ne eee 134.90) «beste elae eee 
13] sulphate......-...- Rh, (80;),.42H.O .)|710220) |e. ts eee ee 
14) sulphide mono-....|RhS.....-.------ 134597. 1. JAohe des sie decomp. 
15 * BOSQUI-~ «HELD, is ecient fs 302.01) |. sietetetias sso) ocean 
16) sulphite.......... Rh; (SO,),.6H,0. . .|554210 55 ieee ie eee 
17|/Rubidium.......... ARPS apy net 9 ot 85.45 |1.53220° foes be 
18} bromidé........-.: Rbbrahestiect ee 165.37 |3.21028° 683° 
19] carbonate.......: His) dae tceei ones 230-901... ...8haa pele S37 creas 
20 a Dien RoE COw tyne. 146.3458)... eae dec. 175° 
DLINs CHIOTALG aL +. 2/st.0' 3 RDGIO See beat 168.91! |<. . .otbreipuee) oe 
22| chloride........--+ HOGI" (oetic core. 120.91 |2.70628° 726° 
23| chloroplatinate..../Rb,PtCl.......--. 578.66.|3 9417-00 ian gene 
24|  chromate.......2%...- Rb Cres be sieram ate 286.90 |3.518 wrk: 
25| dichromate......- RD, Cr, One nie ata 386 .90.;|. . » sejest ee 
D6 Alioride aug see ss Rot oe ane: 104.45 |3.202165° 753° 
27S MUOSILICALE. - si'--s +1). RBI Gore teks 313.20 ||3.338°5> = ae 
28| hydride.....-.--. ROH ete see sare 86.46 |2 decomp 
29| hydroxide. ...«.-. BRbOOH He secre ae 102.46 |3.20311° 301° 
BOI BIOGIAG Ears 6 9's <cmts RDA a ere ..../212.37 |3.42824° 642° 
Bll MIG ALG o11 Haktes ehh Oorta de aber. a! 260..37, }4. 559m) sir 
BD nitrate, obs s'a* + BbN Geach ct = oe 147.46, |3.13115? ange eee 
33| oxide mon-...... RDO 2a eeam ee wee 186.90 13.729" 9" ie ee 
34 PII LA AE sna Pea LOEY. Cas tginas sae fiers 202.90 |3.65%° 600° 
3D a 1a ee SH OM RY edo een tee 218.90 {3.53% <500° 
36 SHEN Letts velit i tl Oat pe mes Seg arent 234 .90 tj Su <phase 600°-650° 
37| pentasulphide ....)/Rb,S,.......----- 331.25 |2.61815° 223°-224° 
38] perchlorate....... BCU. atte pelea: - 184.91. |3.014 fusible 
891 periodate .).....-.|RbIO,.:.....-, ..|246237) 13 01 Siijy a) Saee 
40} permanganate..... RbMnOz-e- 2 204.38 (3.235109 i nee 
41| sulphate.......... Rb iSO figtente ieee 266.97 13.61132 55.1 aan | 


* Decomposes at 450°-500°. 
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i] om ility i i 
2 Boiling Solubility in 1oo Parts Ceveiatii cere 
| 2 ce Cold Hot | Alcohol (al.), Acids (a.), | #94 Color. 
oa Water. Water. Alkalies (alk.), etc. 
if Seo soluble soluble soluble SlCohol $7) 201 Ise Fae ee? 
ese lee tes ifs gett s ae elas: ccc ary yellowish reg.. 
«ES eiemie ba insoluble involible S. sol. a., aqua regia... .|grayish white 
: ee tee vatsto) (V5) (a ree Sg insoluble BIOS vex) se Ted te sie vee 
pe aR AR os WirsOhple = Pte Aww le. sol. al., HCl; insol. ether|dark red..... 
Bares 85 ans insoluble decomp. _|insol. a., Na,S; sol. aq. r.|brownish black 
Roy eee imsoluble <1 AEs soluble FIGleiet 2 tas x2 RICEN ese 
Bee sotehctcs ts SA TsO eet <]4e rey ee ste soluble acids, KOH... ./black gelatin’s 
Riser B's ' soluble soluble insoluble alcohol...... RITE AM eee ee 
AR ee insoluble insoluble _|insoluble acids....:.. .|gray......... 
etoile ss % 0s insoluble insoluble _jinsol. acids, KOH .... .|gray crystals... 
| tga Ea insoluble insoluble _|insol. acids, KOH .... .|brown........ 
|, SN v. soluble |decomp. |insoluble alcohol...... pale yel. cryst. 
S| Saree eee insoluble insoluble __|insol. acids, aqua regia. |bluish........ 
ee insoluble insoluble |insoluble............. black tablets. . 
aise as et soluble). 4) shee ‘.|insoluble alcohol....... yellow crystals 
17|696° decomp. decomp. __|soluble acids, alcohol...|soft white. ... 
ea gge° | DOR BERO-DE eet Neat eg GA MI Oy oh TEGulares. selec 
19/¢ 45 020° soluble soluble wicohol sy sare iis eee aie 
1 een Sa PAG tse el aL eter soluble aleohol........ rhombic prisms 
Beh ey o0 2.84.7° gd BE ES EE eek or add Se trimetric..... 
Baw a bers 76 .381° 138 .9100°  |soluble alcohol. ....... regulars... ... 
RSS eS ose 0.184°° 0.634100°  linsoluble alcohol....... yellow regular. 
2 nae 620° GO ee Re Th eRe agate Sod IIIs a ns Me yellow rhombic 
1 5.7 218° Soh MU os I oe Raa Nira: heath Caroma tricl.or monocl. 
| Oh SORT i sa AN ol, insoluble:alyy éther +.'..2.1; 00m hele eee 
ee 0.1620° 1.35100° insoluble alcohol; sol. a.jregular....... 
- 2) eee a decomp. decomp. |decomp. acids......... prismatic need. 
meer AMES uit 19830° v. soluble |soluble alcohol. ....... STAY Cue nats 
Es aa 13425892 Deeds A REE STEM es ates reg. octahed. 
ne renee bed ate) aE loss eye. ose TORY etals week eae 
° IN 20. 19° 452100° v. soluble HNO ....... reg. or hexag. 
prisms 
Me a... 2-4% SOU lew aa Re Me Pees ais cca st onttaeld v7 eiiteatats yellow octahed. 
es cod a Sel Oye ket eee) HSU AG CASE Red DR eA a yellow needles 
Ole NS POUMUEDOMP- yam at et. Ll hr le cc car erer esis toe binck erases 
“a Rens Ue PEN RAEN | Ties sepals tant ete ns ote settee yellow Tats 
ot) a 3 Doe detonip.< 65 =e oC soluble alcohol. ....... red rhombic .. 
38 decomp. RCo. Sh hie es, insoluble alcohol....... rhombic..... : 
NOR ss, VAAL Opiate tt Ura ks hoe sed ee tres tetragonal.... 
A oS beet 0.469 AUS AR AU sea. HE REAR oy eek crystalline. ... 
OL eRe pie BA 36 . 40° STR BHO? Fors lective Seite tions’ s Fates hexagonal.... 


t Decomposes at 740°. 
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. Specific 
2 Molec- Gravity. Melting 
| Name. Formula. ular Water =1. Point, 
3 Weight Air = 1(A) &C 
z H, =1 (D) 
1;Rubidium sulphide.|Rb,S.4H,O...... 275.03, | >. .\-"aiele sive eee eee 
2| tartrate acid..... ROH FOr tee 234.49 /2.399 decomp 
3|/Ruthenium,....... SUL fees cavities oe oi 100.7415.6 >1950° 
4 petals > Baie Fb bidrens¢ sted tele weeds oe 101.7 |11.4 2000° + 
5 SRV all tials. § RG Oe hte. 101.7 |12.268 2000° + 
6| chloride di-,..... RUC, are cae: 172,.62;,). 5» «,¢¢¢efe iter ote cee 
7 . Ay Balmer RUG odeteolnele 208 «O08. | <2: «\Setrefevanae sneer een 
8 hy ep WCET A. 44 CP RUG inate te of, alors 243 .54.] 3... obctic heya hl eee ee 
9| hydroxide(sesqui-)|Ru(OH),........ 192).82.| . 52:« «cabs fe ohee,|! scale ee 
10] oxide'sesqui-: .*...../ RinOsaesibn see 331).60 {| . sh feigned ate ee 
11 eae Ve! Ra ae RO see ee ee 173; 8017 <2v:ha shemale a oie 
12 “-penta-....: FaO face stasis 363). 604) «ts ateteclameas 40, 360° 
13 ae DOU Wiety cigs AiG Reo oem, meee, ae (Ad 20%) 02 sptheiee te O, 440° 
14 SMA HEE CES cca. RoOp iis se teanee 165.70:15.7 50° 
15ipesiicide,. fae: .. RuSis vase esiaes 130)..0,.5|5-40ealsaniten cutee 
16|Samarium,........ Sin wiealdehecetes 150.4 |7.7-7.8 1350° 
Lyte bromatejiet< Lito Sm.(BrO3;)..18H20|1410.608]........... 75 
PP POLOMIOGs Mo bros 50 san SmBr,.6H,O. . ...:4-498.26:/2°97227. Sa 
PONMPMCATDIGE Sho bale an Sma Ai ndaa theta: 174:.4..:15.86 Ope hie ee eee 
BOWE OhlOHOe Jere s.: +. x: SmO] Rite te 208.18 |4.465% 686° 
Span a's «seamen SmCI,.3H,0...... 310183, |2.39210Papoe| en. ee 
Bae UOTIGesend tees. SmF,.4H,O/./.,... 216.4) c} 2... Toe eee 
23 Hy dTOxiGe! 22. 2...> (OL) oe Atte A402::85:)|.. ... dit eke ee 
24| nitrate. ........./Sm(NO,),.6H,O..| 444.53 |2.375  “wenluse. oy re 
Dis eOXI Gr bymids vies ele SiO terre 348.8018 347i Ale oe ee 
BOpre PETOXIdG 2.0 ou ye nO; octgtreccten 745 .60. |... s% . See 
Zin SULDDALO cas siden" Sm,(SO,).. 8H,O. .| 733.14 |2.930 8H,O, 450 
Psscandinme, bea. 2) Si titans cetret wenitae Ado] AB het eee 1200° 
29) @ Chlorid@sai s:- 5. SoGilatahi svmrlistate' 150.48... 2A subl.800—-850° 
SUIS ORIMG. ads cals: SOUS? et eceaer 136.125 1|3 . 864. Res ee 
Stimneulphate. gis... Se(SO seme e 376.41 12.579) ay ae 
Sziselenium 3.j.. . +. +.) See tidings «apt! 633.6 |4.26—4.2825°/softens 50° 
33 Nees lem Se). ie Pere aoe 633.6 |4.4725° 170°-180° 
34 Meteo st. ta a Pee. sieges aah 633.6 |4.825° 217° 
35| bromide mono-...|Se,Br,..........- 318.24 13604159, | (4 Sees ve 
36 fh taptetra-s = +(e Brig st dene «ve 398.88. |\-aqaesaieeien dec. 75° 
3/| .bromochloride tri-|SeBr.Cl. ¢ oo. ws. | 354.42 |r ee decomp. 
Sst > bromtrichloride. . :\SeBrCle alee. --| 265,50 |. o. eee '« Idec. 190° 
39] chloride mono-...|SeCl,............ 229 .32 |2.9061%52) sl) Ao eee 
40 rm ttatta-= 2 OeCl ag ss ts eels 221.041... 2. sublimes 
41] iodide mono-..... Se. Lea pet ete 412,241) ....... SUaeen 68°-70° 
42 ie bOLnA-. . i+. De Ne. 5 satcatets, oe 5862889. >. 2 Oe 75°-80° 
43}—~--oxide dit. {SeOgei eer aeaec es 111.20 |3.951872  |390° 


* Decomposes at 106°. T 18H,0 lost on heating to 150°. 
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SS ee ee 
EE eee 





3] Boiling 
g Point, 
3 Ce Cold 
A Water 
| pe Reema Oa v. soluble 
Me. Bel AZ: 1.1825° 
(a ER insoluble 
ce, tee insoluble 
Me hu te insoluble 
. insoluble 
| ea soluble 
ae soluble 
CE. tee er 
eee insoluble 
SE ia 036.0% insoluble 
Sep a er 
ka gaen 2.270 5 ae ae 
14\* s. soluble 
ho yl insoluble 
Se ae ees 
17|/14H,0, 100°F|11425° 
oo: De deliques 
VE See decomp 





sere eee eevee tse eevee eee e 


ee 


sb & © 6 6 6 6 6 | CO © oe 8 0 © 6 6 6 






insoluble 


insoluble 


Ss 4 ees 6s & 6 © 01 4 0 0 6 ete ee 0 2 8 


Se. 6 48060 6 '@ | 6 « 6 6 0 6 we 0''@ e's 


decomposes 
decomposes 
decomp. 
decomp. 

38 .414° 


t Loses 3SO, at 1050°. 





Solubility in 


Hot 
Water. 
v. soluble 
11 .'7100° 
insoluble 
insoluble 
insoluble 


cee ee wo ee ew 








ee ee we we woe 
oo wr ee ee ewe 


ee ee we wo eee 


“ee ee ee eee 


oer ee ee eee 


insoluble 
insoluble 
insoluble 
decomp. 


ee eee ewe 
ole’ @} a: erie 1s) arene 
ate eee) a 2, 0,0 
oa O08 'ot6, les 97:0 


“eee eee eee 


decomp. 
decomp. 
v. soluble 


100 Parts. 
Crystalline Form 
Alcohol (al.), Acids (a.), and Color. 
Alkalies (alk.), etc. 
s aiee a etd ade, Moan olin Waters crystals....... 


jee Oh IPT S: a ete e trimet. prisms. . 
.|black porous... 


Lia ata M LA OIG ie Ss sae melted........ 
le vik orate irc cs cont grayish cryst... 
insol. acids, alkalies... . {black eryst..... 
s. sol. al.; insol. a., CS,. {brown cryst.... 
soluble aleoholi[NaOH..|...#)...23). 02%) 
sol. a. NH, aq. ; insol.|black powder .. 
insoluble acids........ blue black. .... 
insol. a.;sol. fused KOH |dark violet reg.. 
solublesH@Lhine..) cae black eryst..... 
he ee eh CE ccc ee black eryst..... 
soluble alkalies........ yellow rhombic. 


.|metallic prisms. 


@ 8 @ le '@ OS & O))0 BD CONS) 0 ce ye 0 ee, 6 LS 01 6.°S, WO) 6, 6G) taalies we 


NNT aia eae Wat y it elcseyoke yel. hex. prisms 
solubleacids...\....... yellow hexag.. 
BOL RAL TELS DW ieteeye cy cars green yel. cryst. 
Sareea. Uden ie @réen shstzeet ., fe 
insoluble acids ars... -hivore es bee ee 
sol. as insol:ialkalies. . .}i:.).ehsansrds. 6 
ST Rag ARO TA Eo tigi f pale yel. prisms 
v. solubleiinsdeids: stirs |e: ese eee 
insol. ab. aleohol...... shining plates. . 


soluble hot cone. acids ./white powder. . 
sol. CS,, cone. H,SO,... {red powder. ... 
sol. CS,, cone. H,SO,... {red monoclinic. 
insol.CS, ;sol.conc.H,SO, |steel-gray hex. . 
sol. CS,, CHCl,, Et. Br. |bright red liquid 
sol. CS,, CHCl,, Et. Br. jorange crystals. 


g, soluble Cori. taaam orange crystals. 
insoluble GS,.......... yel.-browncrys. 
v. sol. CS,, CHCl,, CCl,. |red liquid...... 
s. sol. CS,; sol. POCI, ..|yel. crystalline. 
Sao eine rece eA eens eet steel gray cryst. 
RP a ee {tone |dark gray cryst. 





v. sol. al., HC,H,O,, ace-|tetrag. needles. 








§ Decomp. 


at 100°.  Sublimes at 250°-280°, 
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~ Specific 
2 Molec- Gravity. Melting 
S| Wame. Formula. ular Water =1. Point, 
-) Weight.| Air=1(A). 2 
& Hy=02 (D), 
1\Selenium oxychloride|SeOCl,........... 166.12 |2.44 10° 
PIBP TITEL WITS |... sate ate DON GN Blog aad ese 1867426). 7. eee exp. 200° | 
3| “sulphidew.: o.oo. SeSgue <A AOS wes 52 111.27 |3.056° decomp. 
4° sulphoxides........:...\. Gay oleracea poe 15927u). .. obtiionae dec. 40° 
5| sulphoxytetra-..../SeSO,Cl,.......... S0LL14i| - 3. ohheiaaee 165° 
chloride 
6\Selenic acid ........ HiSeOy AAs eee 145.22 |2.950815° = |58° 
i Lomein aa oes eae HLSéO/ HDi s.... 163.24 |2.627315° |25° 
8|Selenious acid.......|H,SeO,........... 129.22 |3.006615-7° |decomp 
9|\Silicic acid meta-....|H,SiO,........... 78.32.11 -813"Gigday eee 
LOseitalice#dy orth w EISIOMs. « hit ou. 96.3311. 576408 ani) eae 
11|Silicobromoform..../SiHBr,........... 269.10 (2.7 pa tN 
i2isilicochloroform...... |StH Clo se oo ete a 135.69. |1.65 —1.34° 
13|Silicofluoform ...... Sil BOUA sttlitlos. zt 86.31 |2.98°° D. |—110° 
14\Silicoiodoform...... Sill Lawes caer 410.07 |3.31420° ee eng 
15/Silicon cryst........ Sipe Recaro 28.3 |2.4910° 1420° 
16] graphitic......... Si eee rar ee 28.3 .|2.00-2:50en) oaeaeae 
17; amorphous....... POLI so fj ad. HIE ed 28:3 12.00" : os) a ee 
18| boride tri-........ Si Bike areas 61:3. |2:52sae) diab pee 
19 oF eS ACK Am sess iyi SEBS WaMu Le 94.3 12.47 ihe) eee 
20| bromide tri-...... SiBress Blo os 268:.06 .}.. aan 95° 
21 SY Wetra~s...5,. SLE arate 9 oe ae 347 .98 |2.81288 55 
22| bromotrichloride . ./SiBrCl,........... 214.60}... 2 eine tle 
23} dibromdichloride . ./SiBr,Cl,.......... 259.11 J). <. aie > —60° 
24| _ tribromchloride.....|SiBr,Cl. «:...-.. <5» 303.52 |2.432 > —39° 
OY MEGAL DIAS foi Aa nec ares SiGe wade betes eee 40:30 13. 1215250 es eee 
26| chloride tri-....... SiGhan ath Weare! 134.68 |1.58% —1° 
27 Sf Clitetrasne: BiGh dnt. elaine. 170.14 |1.524 — 89° 
28] chlorohydrosulphide|SiCl,SH.......... 167.76: 1.45) 4 
29] fluoride........... BRP eet |. Lee. 104.30 13.57 A —77° 
30} hydride.......... Bibi we PO lees f 32133)... oldu acaliee aa 
31 MAPA Li tee Sis ee rah. Mohr A 62.65 |2.37 D — 138° 
32| iodide di-......... PLS Ai eeeete ieee: 5 282.145)... aeieivente eee 
33 is Hexas.0! 2h LS kites Ge ee 818 ;22 .).....;aneelans 250°(vac.) 
34 > srethas iva. s NG 0 0): 68: eae eee 535.98 |18.56 A. 120 .5° 
35) jodoform......... Sih? stluliecats.. 410 .068/3 .2862°° 8° 
36} iodotrichloride..../SiICl,............ 261.60 4) Wnts apepasie) eee 
37| oxide di- amorph. ./SiO,............. 60.30 |2.2015.6° 1600°- 
38 mer Rts. We LO dite ds 0t 60.30 |2.318-2.654|(1750° 
39| oxychloride....... ne AG CR kere ge iy 301.36):|10.05 Dis i) acne 


* At 181 cm. 
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he 
11] 109°-110° 
12|34° 

13| —80.2° 


14| 220° 
15} 3500° 
16] 3500° 


17| 3500° 


22| 80° 
23] 103°-105° 
24| 126°-128° 


26| 144°-148° 
27; 59.6° 
28|96° 

29| — 65° * 
30| —115.5° 
31| 52° 


33) decomp. 
34| 290° 

35| dec. 150° 
36) 113°-114° 


39| 136°-139° 


Pt ee eas a 


. {insoluble 


pret en eee Se at Ce “8 


ol & a w¥e.7@" &* 6" 0) 0 6 


o Cote ere sao ere 


Solubility in roo Parts. 


Hot 
Water. 


Cold 
Water. 
decomp. 
insoluble 
insoluble 
decomposes 
decomposes 


insoluble 
insoluble 


v. soluble 
v. soluble 
v. soluble 
insoluble 
s. soluble 
decomposes 
decomposes 
decomposes 


ea @ 2) a6, & 0, of 


Sop a stp se elelt 


ST me (6 6S) 2.8 06 


mute 61.0.8) @ {0 8! 6 





decomposes |.......-.. 
insoluble 

insoluble insoluble 
insoluble insoluble 
insoluble 

insoluble 

decomposes 
decomposes 
decomposes 
decomposes 
decomposes |.......... 
insoluble insoluble 

decomposes |decomposes 
decomposes 
decom poses 
decomposes 
insoluble 

decomposes 
decomposes 
decomposes |decomposes 
decom poses 


se) e 16 6.8 6.0 ve 





# 26.0 2 “ee 0 6) 6 


SS 6, & 0 2) 0, 6-6 6 


cher er 6g8) eee e Bere 
he. ee, BE 6 Ole. 6°. 
ale, 6 0:6, 6/0 6.0) & 
sje 8 0 6 e808 8 we 
eS @ a vhs = © 6 60 


pe ee ee ewe 


sa 6) Ul ep SC 6 6/6 


SS. See TO Oe 6, eee ee wos § (8! 6 Yd) “g 


decomposes 
insoluble 
insoluble 
decomposes 


see ee ee wwe 


etme te) oe eve, 18ers 


#79 00 6 9 le a 86 





© ¢ 0 2%) e 6.6 0-6 





Alcohol (al.), Acids (a.), 
Alkalies (alk.), etc. 


Srevece, 6) 8 eee ey Se 42 ee ee @ ‘aca oe! ef 6, 07 816 56 60! 


insol.-aliné-*sol. CS90u" 
sol. CS,; insol. ether... 
solvcone: ti SOp) ere. 


Se ae 6 6 ec, by ere ee 6 we eee ere 6.16 6 O08 8.6 2 Eee 


ee @ 6 © (6 6. eee! 6 0) S10) 0.6. Sys Oe Ke 


sol. alk.; insol. NH,Cl. . 
sol. alk.; insol. NH,Cl. . 
601. Coes OhOL: COLA 
dec. alk., al., ether; sol. 
toluol. 
sole OS ja ehxtde [+ HF 
insol. HF; sol. HNO, 
insol. HF; sol. HNO,+ 
HF, fused KOH 
Sale EDR AT) Hl es Foe the 
s. sol. hot cone. H,SO,, 
conc. HNO, 
decomp. by KOH 
decomp. by H,SO,..... 


S666 2 2 Os we 8) O64 6 See Noes ols 


ooeeorere ee eee eee ee ee © ® 


ards 6 10) Ce Wows ele a0) a,.8” S,id 7 Fe 


insoluble acids........ 





decomp. by alkalies.... 
decomp. by alcohol. . 
decomp. by alcohol... 
sol. al., ether, HNO, ... 
decomp. by KOH 


= 8 jet (Oe 


3 6) 6 Di eee whe ome «86 a) 6 eo teu we 6 eee 


insol., CS,, CHCl, C.H,. 
(ectsin ec: (oh ea. 
DOTTIE CHS ae els Ae 


iw 6 oe. © e *6 Ge ele, 6 ce) e wF e)'s! @ ee) ewe 


sol. hot. alk., HF...... 





insol. alk.; sol. HF..... 


sol.C8,,CHCL,,CCl,, ether 





+ Sublimes at 1750°. 











Crystalline Form 
and Color. 


yellowish liquid 
orange yellow. 
or. yel. tablets. 
green prisms. . 
white needles. 


hexag. prisms. 
needles....... 
erystalsie gio 
amorphous... 
amorphous... 


Ss @ 6 8 6 @ we Be) ® 6: 6:10 
2 0. ew © © 6 S510 0 6, 61 


e 6 816 8 6 © Se 616 @ a 


liquid 0) Sawa 
gray octahed.. 
crystalline. ... 


brown amorph. 
black rhombic 
black crystals. 
rhombic. ...... 


rhombic plates 
leaflets....... 


.{yellow....... 


© © eye Cie © 6 04 uname 
eee + ee 8 8 6 Ome Tee 


hexag. plates . 
reg. octahedra. 


o 6 6 09 6 e 6 © eye © € 


amorphous... 
hexag. prisms. 
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Specific ; 

DB Molec- Gravity. Melting 

= Name. Formula. ular Water =1. Point, 

3 Weight.|; Air=1(A). ad Cs 

A H,=1(D). 

1|Silicon sulphide..... Shes Ae Oe er, # 92), 44) 203.1, tien callie ee 

2) weulphobromide,.)...JSle Dr ey tet « -<sgat ke 220.21) ...t tee 93° 

Bie Sul DHOGHLOTICe «2 sey ola beeen sree sere (O83). = setae 75° 

AISILV OT bueliciel crs: aki. a" IAG PN ke sitet. Lasan sts 107 .88)10 .53 O61. Ss 

Dy See ccs ty ideeten Se wake ARLES. Wepae Perea LO7{88). 62.0. pee 955° in air 

Gite COLE LE hi «ate amie ers AUEL OO otietis sce 166 .90|3.259 decomp. 

Tine HLBCDEUC t,o 3ic7emm ere AP ASO co oiesrta. stot 462 .60|6 .667° fusible 

Slayarsenite, , ia. fiore - BP UASU tah. fcistaessicdrs 446.60): ii. eapreenoen decomp. 

DM Dromatesh atc e. 5 Ag DrO Siete. cee 235 .80)5.206 decomp. 
Lhe bromide. + a... wits. DN Sah an ae A pe aS 187.80|6.473% 427° 

Li Carbonate. tou wets Ag COA aa a a . .|275 .76/6 .017.5° dec. 200° 
bee chlorate! iit. 3... AgClOn yt. tier ceto 191 .29/4 .40128° 230° 
Loimcnloride:.): «|... h)-- ACP Sr binteaber oo Oe 143 .34/5.561 451° 

14) anenromate’ ...:12. 0. TAB URE MPR eters 331.7615. 020. ee) oe 
VO) eRCItrate ey os %. £44 Ae AgG, TH Os8 sok. ase 296 99). 5). ster decomp. 
iGiycyanateis 5% cao.) AGONOLP aires sie 149 .89/4.0 decomp. 
L7i wCyanides!. 2674925. AGON. CAb ca dance snice 133 .89)3 .95 decomp. 
iSMecichmomate 2). 2)... Agr, O. dst ow wore ASI 7 Gh ..,080t doe decomp. 
19| ferricyanide....... Ag WeCy iad a ome 535 254 6:<, atcheet tle ener 
20| ferrocyanide...... Ag NeGy. Obit. 661.44... vs scnsbee: eae eee 
EMM SUMOTIGO MS = onc has na Agi: hase tree ae 126 .88|5.85215.59 = |435° 
22)|--fluosilicate......... Ag Sil Oo Al. akan 394.09) . cpt eeadion <100° 
COM MOURLG Sat bs cefatel AIO) a sh ee ye 282.80/5.4-5.65 |decomp. 
PA NOGICE 41> 2+ scabs Ap LR a aeehebes Oro) 234 .80/5.6757 526°—556° 
Cyiaenitratens,. ©... ai et ALING phe dasition ost 169 .89}4 .35219° 218° 
BU OXI VT LCCIES cag kro AGNO ae ke ces 153 .89|}4.4532> 9 #0 ts oeeea 
27| nitroprusside...... Ag ,Fe(CN),NO..... 671. 66... «.«sadbecnediclats| enna me 
Bom Oxalate ys © 6. wa ot Ag.G.0 Sitebl,....1 5004. Glosuaes decomp. 
POI ORIOG on ee at ay Ag) Mee art iat be ie 231 .76/7.521 O,300—340 

| 

30} oxide per-........ AGO sae tebe ee ss 123 .88)5.474 dec. >100° 
Slim iperchlorate ...% 24; AGC] Ome tame Cle ce 207 oS2I sucfe tect seneeenae 486° 
32| permanganate..... ASM Oey a oa ed 225 SL + «cepa decomp. 


* At 22.5 mm. 





Boiling 
Point, 


Number. 


1/white heat 
2}150° 

3/92° * 
4/1955° 


cee eee ee eee 
eee eee eevee 
ceerre eevee eae 


RL OS 6 6 96 9 ©. a0 





a ss ove © 6 88 


"eee ere ee eee 


eee eer ere eee 


“eee ee ereeee 


oem erererer eve 


see eee ee eee 


eevee veescoeans 


oe er ewer ee ee 


eee ere ee ee 


eee eteeeeeve 


oe ee ee ee eee 





INORGANIC COMPOUNDS 


Cold 
Water. 


decomposes 
decomposes 
decomposes 
insoluble 


0.0008520° 
0.0011520° 


0.15820° 
0 .00002625° 
0.003115° 


$A)159 = » 
0.00015220° 
0 .002818° 
0.02818° 

s. soluble 

0 .00002125° 
0 .008315° 


0.00006620° 


insoluble 
18215.5° 

v. soluble 

0 .0038518° 
0 .00003521° 


1220° 


0.33 
insoluble 


0.0033918° 
0.0021520° 








Solubility in 


Hot 
Water. 


decomposes 
decomposes 
insoluble 


2 © 6 6 6 6 © 0 « 


Beloseeeveen ts 


0 .00014100° 
0 .05100° 





5080°-90° 
0.0022100° 


see es eee eve 


-10.028425° 


soluble 
insoluble 
decomp. 


oe eee ee eee 
o 6 0 6 6 0) 0 0 'e « 
ees eet ee eve 





eee eee ee ee 


oer ee eevee 


op 086. 6 Ie ee ¢ « 


+ Decomposes at 700°. 


100 Parts. 


Alcohol (al.), Acids (a.), 
Alkalies (alk.), etc. 





sol. dil. alk.; dec. by al.. 
soluble CS, 
soluble CS, 
sol. HNO,, hot conc. 
H,SO,; insol. alk. 
PLE GOs 2eN Haq. 
NH, salts 
sol. H.C,H,O,, NH,aq. 
NH, salts 
sol. NH,aq.;s.sol. HNO, 
.051100°N Haq. ; sol. KCN 
sol. NH,aq:, Na,S,0,; 
insol. alcohol 
insol. alcohol [KCN 
sol. conc. HCl., NH,aq., 
sol. a., NH,aq., KCN .. 
sol. NH,aq., KCN 
sol. HNO,, NH,aq., KCN 
sol. NH,aq., KCN, HNO, 
v. sol. HNO,, NH,aq., 
KCN | 
sol. NH,aq., hot (NH,), 
CO, [a. 
sol. KCN,NH, aq.; insol. 


@, Os ge 0 6 16) (© fame e: ele: 6 (e's .0%e “ae 


se eo ee wo we we we 


see ee 


Of Ore, ek 





) 


sol. HNO,.NH,aq., KI 
sol. KCN, Na,S,O,, NaCl 


66 al., ether, glycerine . 


insoluble alcohol 

insol, al., HNO,; sol. 
NH, aq. 

sol. NH,aq., KCN 

sol. NH,aq., KCN, 
Na.S8,0, [ NH, aq. 

sol. conc. H,SO,, HNO,, 


td, hye. 6) ous spo Ober s oe @ © 8 6 6 
. . . 


eee eee 
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Crystalline Form 
and Color. 


ee ee ee 
ee ee we we 
ee we eo 


coe eer eae 


tetragonal. ... 
pale yel. octah. 


OCT 6) 8 Te 9) hSH8, ew: 


tetrag. or reg. . 
regular. ....-. 

dark red cryst. 
needles 


oY 06. a) ite, 


@).4 jee) eo ete ee os, Rue 


white curdy... 
red triclinic... 


orange yellow. 


yellowish white 
yellow tetrag.. 
crystals 
monoclinic.... 
yellow hexag.. 
or regular. 
rh’b. or hexag. 
rhombohed., 
crystals... ..% 
flesh colored.. 


ee 0) a ene 


brown powder 


black octahed, 


ole Lereleun ®, 60a cer pas 


t{ Decomposes at 270°, 
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rs Name. Formula. 
z 
Silver 
1} phosphate ortho-. .|Ag,PO,........... 
2 + pyro-.. JAG P30, sided piece nies 
3| potassium cyanide.;|KAg(CN),..... a 
4) sBelenides:)\.\. sc.’ /tee Ag So stilt haecc.'s 
3) sulphatery -\.0hd of AG SOE chao. +2 
6) sulphidey. ice 17 26. Ag Ss Salas’ ticpee = og 
Fr BU DRte ay e's stettet A ro ae adhe ten ale k= 
8} sulphocyanate..... A ONER Stee es. 
Oli tantra tei. oft Este ded AS el Os tet eg 
POT telhiride yo ic. dhe 4 Arle rier ifpt os te 
PG PaUriwiLride es fe. she! AgN,.. 
12) tungstate - /.4,).\3 = Ace WiC) oo Basic oe 
AS SOC MM tae sae fh. Natl ene etopes soe 
TA eaeetates «is. Woe. NaGsh.0,.3H,0..... 
Lol aluminate). <i: Na AlOuies: tea oie 
EO hamidey.e-.\.e% [phate|NaNHy....:...... 
17| ammonium phos- |NaNH,HPO,.4H,O 
18; antimonate....... 2NaSbO,.7H,O... 
19 ne pyro-. .|Na,H,Sb,O,.H,O... 
20), jarsenate.. .. 43.44 NajAsO,12H,0..., ; 
21 PAC AG cele 22 Na, HAsOjviH,O..% 
22 % ACIS. ie- +), Na,HAsO,.12H,0.. 
Dh HALBCTIULO Gy, (0 «5; 4\3, 0, Nasi ASQ cies 
24| aurosulphide...... NaAuS.4H.O5.. 5. 
Ohi nbemzZOakel..: «irk 4 NaC,H;Oz......... 
26| borate meta-...... Na BOs ihact & 258 
27 Ea ROLTAr es. «5 Nas idos ass 
28 n A werphoats Na BO. 510.7 .2... 
29 if ‘<  borax.|Na,B,0,.10H,O 
30 pepatMe tana 's sn] e Na,B,O,.4H,O..... 
Sli Mbromately Nie [04 Na BrO pe feces. <. 
Role PT OTUCes 4 5 wicevae NaBrivarne, «2hc.. a. 
33 411 ie eee Ae NaBri2HeO.intres.: 
34; bromplatinate..... Na, PtBr,.6H,O.... 
Sol carbides... fh) Oh, Nas Ge ak Ce eats 6 
36)\*carbonate :.5 243). NatCO, iO) .a06 5 
BY iret. ph errant eas Na2CO;3. HO Stee race 
38 ERSTE send whee NaC TO0HOo oc: 
39 be acid WNEHGCO SSor edhe a 





# Loses 7H,0 at 100°. 





Molec- 
ular 


Weight. 


418.68 
605.60 


199.00 


204.96 


.83 








Specific 
Gravity. Melting 

Water=1. Point, 

Alp=ar CA)s °C. 

Hp = (Dye 
Fhe | 849° 
5.3067.5° 585° 
8.0 red heat 
5.40 660° 
6.85-7.32 |825° 
{Set ae dec. 100° 
3.4321 decomp. 
8.318 955° 
{eh ee 250° 
. ale ee < redness 
0 .973518.5°  |97.6° 
124 58° 
. Meee 1800° 
Up efk eeaee 1557 
1.554 decomp 
1.7593 $5 15% 
A i, eee ee ahs 
1.67-1.76 |28° 
1. 87s.nicig FO eee 
123,0¢oR: abs 966° 
PARRY) 878° 
1.815 tee oe 
1.69417° red heat © 
. i omietge ewe benas 
3.3397 (381° 

‘|2.95-3.08 |757.7° 

2 8762): OF eee 
3.320 decomp 
1.57 51P ees 
2.43-2.51 |849° 
. os H,0, 106°| 
1.44617° 1, o4e 
2.19-2.22 'f 





** Loses 12H,O at 100°. + Loses 5H,O at 12.5°. 








INORGANIC COMPOUNDS 





FoE 


8 i AtRliie Solubility in 100 Parts. 

: Point, : Crystalline Form 
= °C, Cold Hot Alcohol (al.), Acids (a.), and Color. 

Zz Water Water. Alkalies (alk.), etc. 

Eee DTOG1O3 st be ot oe sol. acids, NH,aq., KCN\yellow........ 
Pia. ++ «+,» \|insoluble insoluble “jsol: NH,aqvjHNO,, 9 -).tesdideeelstecu eu 

H.SO,, KCN 
AEE ie 2520° v. soluble. ./4 alcohol; insol. acids. .|reg. octahedra. 
MO at ols in insoluble Ae begs)» << SOL. CONG, MOLINO}, a lerayeenciies ston. 
_ NH, aq. 
5idec. 1085° |0.7314.5° 1.393100° |sol. H,SO,, HNO,, NH,.|rhombic. ...... 
aq.; insol. al. [or triclinic 

6|oxidizes OSS on Faas Saints) goa sol. cone. H,SO,, HNO, |gray black reg. 
Mees eet, tis BOMIDIO® | bs Aeispeceles « sol. NH,aq.;insol. HNO,/ecrystals....... 
~ eee .00002125°  |0.0002310°|insol. dil. a.; sol. NH,aq|curdy......... 
 Seereeine iar 0.218 0.20375° |soluble NH,aq., KCN. .|scales......... 
UAE, si teuaoe a + INSOLUDIO JAintectsradtss «« sol. warm HNO,, KCN ./gray octahedra. 
11\explodes insoluble . 01 100° sol. dil., HNO,,,conc. a..|prisms.i.... ./. 
ON iy Ris aa Sees Baers Raia sol. HNO,,NH,aq.,KCN|pale yel. cryst.. 
13|877.5° decomp, decomp’), jinsol.n) benzo.) ) kero. : kécqetsdar ce 
PU Ove as as 26° 200 sol. al. 2.118°... .[sol. a.{monocl. prisms. 
Ba tea Cesy +s soluble vy. soluble |insoluble alcohol ...... amorphous .... 
16)400° decomposes |decomposes}. ..... 06.0 dees eee olive green.... 
4 yi eae 16.7 pe thDG insoluble alcohol....... monoclinic..... 
Bt te aes 3 x TS ailiaad eee ee s. sol. al., NH, salts...../octahedra..... 
eis t03,"0% s. soluble = |s.soluble_ js. soluble alcohol......{..4....0.5..0 
PAU ie ke Six be tos NO Aeiaer Pics. ale ce Rie pias e's tars: PAY Vial x «Sek. atty ewaletonue ante ee 
21|* 61 15° v. soluble |s.sol. alcohol.......... crystalline..... 
9 ee Ra Pia: 140.7°0° —_jinsoluble alcohol....... mono. or rhom.. 
1? Nok gpd naa RPP AHIA IG PGR SOMLOIG 2 Suc. c4y's pyle ok etst s-« m sa 0d Side la it eee a 
eta pelea SOI Gent | arte pacts, soluble alcohol........ monoclinic..... 
“15 ee Oa Ae 62. 525° 76.9100 12.325 8. 378°. a] .jerystalline..... 
Ls Rg SER soluble SELL el Veil ess ia RUAN wtcls oe hexag. prisms. . 
NC NE Co ie Lee 52cprr,»  linsoluble;alcohol!..... ..|22%arceke es ee 
alee ES aa 1.95° ELLY SN PRA ere ee octahedral..... 
SE Ns i eny 2.830 201.4100° Jinsol. a.; sol. glycerine. .|monoclinic..... 
A ee soluble Vasile. jl ineaitzers cy std cee» ..../monoclinic..... 
LD Se te 27 . 540° 99. 9100° insol. alcohol.......... § 

_ | see one 79.5 114.9100° Is, soluble alcohol. ..... regular: es ke 
Rb had eid less 17257 DPMS ak We dehy 4 bE AG ie EU nee anne 
te kh am x vesolible. |iraeiir-. - v. soluble alcohol. ..... dark red triclin. 
35)700° decomp decomp sol. acids; decomp. al...|/powder........ 
36|decomp. fi Le 451741007 s tinsoluble, alcohol! 25. .-7.|.:.06 Ss. 
NE cs soln aie aibe/dn’e sees insol. al. ether, sol. glyc.|crystalline..... 
38|106° 21-38% 114288° insoluble alcohol....... monoclinic..... 
“jo ea ie Geena 6.90% 16.406°° —_|insoluble aleohol....... monoclinic..... 


t Loses CO, at 270°. 


§ Reg. tetrah. hex. rhomboh, or rhomb. 
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Number. 





CHEMICAL ANNUAL 




















Specific 


Molec- Gravity. 
Name Formula ular Water =1. 
Weight.| Air—1(A). 
H, =1(D). 
Sodium 
carbonate sesqui-. .|Na,H,(CO,),.3H,O. ./828.06 |2.112 
chlorate. <5)... ..ti. OL Gp tenis Betas Bates 106.46 |2.49015° 
chloraurate. s.7s NaAuCl, Ash @) HOO) te | cache eee 
chloride #2 str 3 Males en mers aye cae 58.46 |2.1741 
chlororhodate..... Na DCL e ayes tas oe 384°66. 46 of sees 
ehloriridate). ...<.> Nan IrCi 6H Ov... 5590796). oac see 
chloroplatinate....|Na,PtCl,.6H,O..... 561.86 |2.499 
Ghromate.+}...-.<. Na,CrO,.10H,O . . . .|842.16 |2.7116 
CHUIALC Eeeain el... 2Na3CsH;07.11H2,O0 714° 256) | ccm ee 
OVAMIGE Mees Sos NEON ir erect eh tase A9° OU | ino meena 
dichromate....... NSOr RoE vos <e 298.03 |2.5216° 
dithionate........ Nets c)A2E were... 242.17 |2.17511° 
ferricyanide....... Na, Fe(ON ool): 2 ¢ 2/298. 92400 ee 
ferric oxalate..... Na,Fe(C,O,)3.54H,O |487.93 |1.973117.5° 
Ferrites Pes ee fh IND ORO aisacns stress 221 68) ane 
ferrocyanide...... Na,Fe(CN),.12H,O .|520.09 |1.458 
tO ricer ae areas Se ere © te on 2 42.00 |2.766 
fluosilicate........ NaS er. ¢ 188.30 |2.75517.5° 
POTEORLG See teats ss NaCHhOg eicetsress 68.01 |1.919 
yd ride ie nese. INGE re oe eee eee 24.01 |0.92 
hydrosulphide..... Nasr 2 Or ts O20. xc pee 
hydroxide. .......|NaOH. 40.01 |2.13 
hypochlorite. . SNA OCI on Means sae TATABH . Sos spe 
hypophosphate. . .|Na,P,0,.10H,0 . 430.24 |1.832 
acid Na,H, P.O, 6H, on ...{314.17 |1.840 
hypophosphite. . ..;/NaH, PO, H 0 ete LOG OT Uh crs cee ea 
hyposulphite...... NAP SOc tae ae tcc ep 88 (081). ieee 
OG ENF rata lad ac Ded Ghai te atta es 197.92 |4.277 
lodide oo2 20.5 s.49: EAL. i ey Dea 149.92 |3.65418.2° 
Sf eestad Veg Pe NETH eet 185.95 |2.448 
Lactate HP aor. wait NaOH Oe: 2c) 6 e112 004 no geen 
manganate........ Na,MnO, 10H, e) ve ae O40 SOS (het cptinainee ena 
molybdate........ Na,MoO,.2H 0 Sree 242.031). ce eee 
ry Oo ae Na,Mo;O3) dei... 300-00 ||. ceeaee ey ae 
tri-; Ps NajMo,@;34H,0O... \620¢01 2 eee 
_ tetra-...|Na,Mo,0,,.6H,O: ©. -|746!10)). . unger 
+) octo-... Na,Mo,Ops. 4H OF: Aap yo 0 ed Pa eo 
aS deka- . .|Na,Mo,,O3). 12H ,0 . .L7E8¢2)||. ae 
Bi LTO ae tt Hota NaNO: alishen®..<. 85.01 |2.267% 
nitudent sv) ila. NaagNtrs ct! faci: as): 83.00 Ns: .:ci eee 
mittens! os cee NaNO}. saftifosah >.%, 69.01 |2.15725° 


* Solubility of the anhydrous salt. 


{ Loses 2H,O at 100°. 





Melting 
Point, 
°C. 


® 80 &h@ 0) Ow eam 


6H,0, 100 
19.92° 
11H,0, 150° 


a0 “ere es 9 ele ie 


decomp. 
decomp. 
decomp. 
318° 

decomp. 


eee ewe wwe 
ie Qe, 67 5 0/48) (6| B.'s 
& © 6 © 6 en) 6) 608 


cee nee ee # é 
ate a ee, 6 ewe 


we? wee wt C8 Ole 


5 8 Ee £0 0E re oe 


{ Decomp. at 400°. 


INORGANIC COMPOUNDS 





Solubility in 100-Parts. 


Hot 
Water. 


Alcohol (al.), Acids (a.), 
Alkalies (alk.), etc. 


— |__|. | _ ——— 











ee 
ee 0. Water 
a 12.639° 
2i\decomp. 81.9% 
aa 15010° 
Alwhite heat [35.79 
ee, abs. 22h. v. soluble 
Se v. soluble 
Se 87 .36* 
9\decomp g 125° 
| ee eee soluble 
11|f 2390° 
Beets PL. 47 . 616° 
a 18.9 
14/§ 32. 50° 
ME. ass D8 decomposes 
i 2215.5° 
_ Sa 415° 
| SS 0. 6517.5° 
_. ) QE 440° 
Ue decomposes 
oe soluble 
22\white heat |133.318° 
ee soluble 
ae 33 
oo” SE 222 
Se soluble 
Pe v. soluble 
ee 2. 520° 
Re 158 .79° 
| Se 317.90 
Se v. soluble 
er soluble 
a ee 56. 20° 
ee s. soluble 
aa 3 .87820° 
ee s. soluble 
OUR Se insoluble 
a s. soluble 
39\decomp. |72.9%° 
40 
J 83 . 320° 


41 , 59100° 
333120° 
99()60° 
39100° 


v. soluble 
v. soluble 
ora) 
95()100° 
v. soluble 
122698° 
90 . 91000 
89100° 
182100° 


o 40 46..8 ele 6) a) 6 
see eer ee wee 


2 .46100° 
160100° 
decomp. 
soluble 
25080° 
decomposes 
v. soluble 
20% 
soluble 


decomposes 
115. 5100° 
s. soluble 
13 .7100° 
v. soluble 
insoluble 
s. soluble 
180100° 


ice cle Sek b a fee ¢ 6 o 6 8 6 6S Ole ow 6 ee ee oe le tC oO oe we ee ee 


v. soluble 


§ Loses 54 H,O at 200°. 


sol.al.,Cl,aq.; insol. ether 
s. soluble alcohol. ..... 





oe ee eer wre eee eee ee eevee 


insol. alcohol, cone. HCl 
insoluble alcohol....... 


ee ] 


insoluble alcohol....... 
s. sol. al.; insol. ether. . . 
insol. CS,, CCl,, benzine; 
soluble alcohol [sol. Na 
v. sol. al., ether, glyc... 





ee eo ere ore ese eee eee ee eo 


0) (o @ @ 4 Bs 66 6 6 6 6 ¢ ste 6 & ‘a 6 4 


insoluble aleohol....... 
v. soluble alcohol...... 
soluble aleohol........ 
insol. al.; sol. H.C,H,O3. 
v. soluble aleohol...... 





Che. @ a 6 6) '0 0. © 6 6 nm mie) a 66 oe © 


Ye © ee @ Ow ee ww ee wg ewe 6 ew et 


ous) ee 1p ales, 9 6:6 Je seo le) 6 ene Te Le 
oo eee eee ee ese e eee eee se 
Ce 
BD OVS 0.6 em 6.6 a 6 6's “o, 0 o «fe 3 


we GF a 8) Cue 6) 8 6 a OO oe «18 8 ‘8 66 


s. sol. alcohol, glycerene 
[methyl al. 
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Crystalline Form 
and Color. 


monoclinic... . 
reg. tetrahedral 
.. .[hexag. rhb. 
regularin sis we 
red triclinic... 
red triclinic... 
yellow tricl... 


Ce er ? 


yellow monocl. 
reg... . [hexag. 
gelatinous or 
rhombie?).25376 
silvery needles. 
needles....... 


oe ee ee ee ww wwe 
6, 6) 66. @) She. © faite Is wie 
6 6 8 6 le) 6c, oe es) 9 


©1¢ @ BW 6s) (ete 6, we ole 


£ F616 C2 Cate, ase. 6 en 


amorphous ... 
green monocl.. 
tablets. ess 
needles....... 
needles....... 
powder....... 
crystalline... .. 
rhombohedral. 





dark gray... . 


0.3119-5° et. al.,4.4319-5°lcrystalline. ... 


] Decomposes at red heat. 
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K Specific 
2 Molec- Gravity. Melting 
| Name Formula. ular | Water=1. Point, 
3 Weight.| Air—1(A). ©C; 
A =I (D). 
1/Sodium nitroprusside.|Na,Fe(CN),NO.2H,O/297 .83/1.6803!7 |......... 
Qhee OKBIB TB ete penta so Nac CoG) atid: actee 134200)... . 92 JERE eet een 
3 ee ACIS? ee es Nal@:O aH On. sae 130202)... « SA Ggiees pe ote «| 
A ner ep, ae FEV pas ect Ey aR CVG Bogert mats an 62 .00)2.25 red heat 
5| paratungstate..... Na,W, Q,,.16H,O. 2312098 -3) 2. 4055 «ee 16H,0,300 
a) PRA aTehy orev echo we erie NaBO. BLO Hae. sans 100.02). ..fcliyGca'oime dec. 40° 
7 oN Ne ney ay Om NaBO,.4H,0 ee 154,06 )..:.:shetsyhetenee ee eee 
S| -perborax.......»),/Na,B,0,;10H.O .. 2213822211 . s:. .hees eee 
Mie Decuorate .- eas ag NaCl ge iA descsatscteres 422246)’. . coco 482° 
LO perchromate’..s-7 0h, NaCrQ)stitnns.ane ate 249 .00| .»< siete dec. 115° 
11} permanganate..... NaMnO,.3H,O..... 19600). ..2.0 7 Sees decomp. 
12) peroxide 1. ews: ICE 0 REE RY ee | 78 .00|2.805 decomp 
13} perruthenate...... NakuO i Omer, cee 206.172) .:«. +o the Rie ate ere eee 
14! peruranate.. -{NagUO,.5HO....«. 454058) . cps os eee dec. 100° 
15} phosphate (trisod: ) Na,PO,.12H,0..... 380 . 23/1 .618—1 .645|77° 
16 “ (disod.) |Na,HPO,.12H,0. . . .358.24]1 523516 [35° 
17 " (mono-) |NaH,PO,.H,O...... 138 .07/2.040 2H,0,200° 
18 zs meta- .;|Na,BOf wdc: - 25% 408 .16/2.476 617° 
19 Me pyro-...|Na,P,0,.10H,O .. . .|446.24/1.824 anh. 970° 
20 ce  (di-\Na,H.P,0,:6H,O:. .u|830.19114848 custiels aa eee 
sodium) 
alk oephosphite 2.7...» axel Age ae ablaoe ee 216217)... i 53° 
22 -: acid... .|2NaH,PO,.5H.O4- 12080191)... . teutanier 42° 
2a) platinate teen. ss Na, PtO,,3H,0 of... 943 D5 bs <cv te eee 1 
24| potass. carbonate. .|NaKCO,.6H,O..... 230 .20}1 .6334 _ |6H,0,100° 
25 “< tartrate ...|NaKC, H ie 4H 0 . .1282,2011 .77 « 70° 80° 
2Ol Salicylate’sc... . 5. NaC, H Ow . » {160.04 ... olakeabvsice ae reeeredeamea 
Zi) peeleniate. .i..¢: ta. Na,Se0, sivenk tore 189::20/3 .20917:95 (Oi) cs aieiaeaes 
25) 7 BOIENIGG ool. ss ooh Na Sesh tuts sd <- 125°20).... we aye >875° 
OT MUSICA EC ths Wis» sa Na IOs es 2 aiuk ere ee 122,801 5 see 1018° 
30 ‘“‘ (water glass)|Na,Si,0,......- » + 9's (803,20). seu eenbeeiniene nee URS. 
Pal BESCARTIALEL cs vn cso Na.on0,.31,0 » aqide 267.05)... 20h) Sette eta eee 
BJ sulphate. oi . w/6 4 PDS O by ect eee +s [142.07|2.671% 888° 
33 ASS EP ESAS Na,©O0,.7H,0.. 24.46 268 18) 0.2) ee eee 
Sleeper aug, wet it eee Na,SO,.10H,O ...../322.23/1.49220°  |32.383° 
35 ete SLCLL, Sateen NaHSO ieee 2o- 5 of 120 .08/2.43518° 300° 
30), Sulphide, mono-;.. .|NaiS. es dpieeien dss le 78 .07/2.471 infusible 
37 ot fi DEDGA tn. one ell attri pe as bigch -ofh) oe eee 206.351...» ie Sls bees eee 
DS SSID GC gai el ald Sianergte Na SOgi% fe canine 126 .07/2.6334%°  |150° 
39 tak MO RAC RST Na,SO,.7H,O.....-. 252.18]1.5939%°  |7H,0,150° 


* Loses 11H,O at 100°. + Loses 12H,O at 100°.  3H,O, 150°-170°. 
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Se) @, 6, 06 + .e 0.8 6 


“ee we ee we ew wwe 





ocweeceeoe eee o 





eee eee ewes 


a ee er ee et ee | 


Ry 6,4, Ms Oh ye le 2 je 4 


Ce ee 


ee we eee wees 


ie 6 © Se eS) 0 Toe e 


pra 8i se © 6 )e,6 jets 6 


Bie. (8) 0, 6,0) 6,6 5e, 0° 6 


re ewe ee ewe 


O18 OLE ce FLO. 9 e «© 





Cr 


38|decomp. 
39|decomp. 





INORGANIC COMPOUNDS 





8 
2.5 515° 

s. soluble 
4, Qil° 
soluble 

s. soluble 
v. soluble 
soluble 

s. soluble 
decomp. 
28 315° 

6 . 30° 

v. soluble 
insoluble 
5 .40° 





Be 6 eels eb ole geht-).¢ 6 «6 "et 6) di © offs ‘oe 


269° 
v. soluble 
13. 30° 


decomposes 


soluble 


decomposes 
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Solubility in 100 Parts. 


Hot 
W ater. 


et Sete bs 8 


a) a aye «Sie ore 


decomposes|decomposes alcohol. . 
decomposes 


3 .7882° 
decomp. 
LIBR: 
v. soluble 


ce ® si 06) e 8 ge 8 8 


v. soluble 


decomposes 


S$ /shie Slee # 4 


Di eek eh Sie) @) 0.0 1e 


93 


ee 


19342° 


oj vie) 61 0: es je 6 


Pee Cera ey er Mea 


ee, Bie) eh O10) 6, 6) 6 


e ela el ws ee 8 6 


soluble 
soluble 
61. 320° 
42, 5100° 


202 . 626° 
41 284° 
100100° 
59 . 290° 
soluble 
49 , 540° 
19640 








Alcohol (al.), Acids (a.), 
Alkalies (alk.), etc. 


Crystalline Form 
and Color. 








6. hey oy) eo, ce) aw ia) ee is) BS See. 6 Ie 


Gyre ie) a) ©, "e, “eget 0 oF ey Fla) oe (a) Pw 9. BE 04 


€ 1s my Jee Fel rs! fo Sie By Se Se a ee Re 


s) mre ee) we, GPa 6: sO jo 8 ie 6% B16) oe) ele 


soluble glycerine...... 
soluble acids.’...... 2. 


aye 8 6, 0, @. ees. O26, 6, ee) e 9: @ Bee (ey im 


See fe) oh Pip Le 10 O8e DPW fe) mae eo Gs ee 


red triclinic... . 


Bi, of a) te! ip, on Core <)s Cle « 


wigeraryis bit} ies 


triclinic...... 


els 2 © e eee wwe ow ewe 


erystals,.). . 1. 
crystals... .. 
rhombohedral . 


.|orange plates. . 


dark red cryst.. 





soluble dilute acids... .}yellow........ 
Meh is TURRETS sate black erystals. . 
decomp) ICI: sa.eite: red crystals, . ;\. 
Le EN ORAL iG se hexagonal..... 
insoluble alcohol.......|rhombic....... 
insoluble alcohol....... rhombie; 12. 7it 
soluble acids, alkalies ..|.. .c...55...908 
insoluble alcohol. ..... monoclinic... .. 

insoluble aleohol....-.. rhombohedral 

insoluble aleohol...... yellow....... 


Gio  MigG (6 (ew ip. ere) oe) fos ore, 0) et @ Ve! = 10, @ 
Opes 6,5 0. 4 ORs Jel ie 8a rele. -¢ taba eck 
0 ia) Se, Va at Vata "eo" my fel ag felt ayc 6 (6 0) stele. te) ys 
sila, ® fo bie Lele 8 )e «ahi 6 ate eg « & 


Or GOL Oy Cee e Le LeLfe MMe ST iare ig he) a aay 


insol. al., Na and K salts 
insol. al., Na and K salts 
insoluble aleohol...... 

insoluble aleohol....... 


a sQinge, e, Oe, 0 /ape) «ae 0 « 9 8 @ 2) sit oe 


insoluble alcohol...... 
decomp. by alcohol... . 
s. sol. al.; insol. ether. . 

gs, ,60lv alcohok as y/4.4 


monocliniec..... 
trimet. prisms, . 


COC rae te ef SS 


ee ee} 


crystals... . 
monoclinic. ... 
amorphous... . 





.|hexag. plates. . 


rhomb monocl. 
or hexagonal. 
rhomb. or tetr. 


-|monoclinic..... 





trichnic.s, ae 
flesh col. amor. 
hexag. prisms . 
monocl. prisms 





t Decomposes at red heat. 


§ Loses 5H,O at 100°. 


|| Loses 4H,O at 215°. 





CHEMICAL ANNUAL 

















Specific 





3 Molec- Gravity. Melting 
| Name Formula. ular Water= 1. Point, 
Ra Weight.| Air—r (A). °c 
H,.=1(D). 

1/Sodium sulphite acid/NaHSO,........... 104.08/1.48 decomp 

2} sulphocyanate..... NaGNS 23ers ie 81708) oo Bare 

Oly MURFLTATCE? tec een 4 Na,C,H,0,.2H,0....|230.06|1. 7945 (Rte 

4) thioantimonate Na,Sbs,.9H,O...... 479 ..62}1 .864) vale Sree 

(Scklipp’s salt) 

5| thioarsenate...... 2Na,As9,.15H,0... .|814/68).... ee 

6| thiocarbonate..... Ne, CSR TLOMMES ae 172223] OR ee decomp 

7| thioplatinate...... Na Russea. see es 870.02) .'. «i. sate el 

8| thiosulphate...... NaS 10 SbHLO ae enn 248 .22)1 .72917° 32°-48° 

. 9] tungstate......... Na,WO,.2H,0...... 330 .03/3.259175° — |2H,0,100° 

TOMPnranate! M2)... af.) NasU Oa cnrts TON B48..50} «00 ae 
dl Soveanadatet:.” .PiT? NajVO,16H,0 2900. 472),26] . 2 ee 866 (anh.) 
12/Stannic acid........ EL Sn OS Aa iiereices es 169..02). 20, ie eee 
Tae, fh metas ws | Eygob Ole aes «et 845.08]. . eae eee 
14 a LTO Hs CE OLD ahs eee hs 217.23) 53. sO ee 
15} ammonium chloride SnCl, (NH PG) aa 367 .84) 5... ee 
{Gin bromidell ts.) y 5. .'% SnBr, PEA; 438 .68]3 .34935° 29° 
T7rechioride:: ic > 2am SHChi wi Mahe tas 260 . 84/2 .27882 --33° 
DSi ptluOride we nk se. SPs, Gees eet 195 .00/4.780 750° 
LOM AOCINE aie Bialas v 2) 08 PPR re abrir 626 .68]/4 .6961° 143° 
POI PEORICG amet Aal. «2 (sbers SnOs 2 aA eee 151 .00|6.6-6.9 1127. 
21 RPO GEV SD. -26.2'syett SnQOy.4:s Saad 151 .00|/6.7-6.85 __|infusible 
22), oxychloride +. 7.) = SUOGCL Seae ee cee 205.92). )..) 2a, ee 
23! ; phosphate... .:.:...'t 29nQ,:P,0,.10H,O :|624.32/3.98 (anht) |... sn 
24; phosphide........ bes AW earn SS ie 151.04|6.56 ~ see SS 
Po WMBEIONIGE! II). eat PING. ars curtstts trae 27734 14.85... ee 
26) -eulphate..f..6 6 is. 2 he 14 Gs Oa Por’d we AO} aes, as B347-.17|.. . iss deSn ales eee 
Of ipeeulphidewy oa. Ae: fot Whe MORE eee AL tL aca 183.14/4.42-4.60 {ft 
28|Stannous bromide...|SnBr,............. 278 .84/5.11717° 215.5? 
29) e-ehlonidedaie. so) SnCl, sips 9 189292) ..... eae 249 .3° 
30 «(tin salt) . .|SnCl,.2H 0 Refhis rt 225 .95|2.'7115.5° of aie 
31| ferricyanide....... Sn,(Fe (ON Va hater ic 780:'S0) 3. 20k seas tee ole ee 
32) ferrocyanide...... Sit. He(GIN test vera 449 90)... 3.0.5.4 55 Oe) 
Sar TUOTIde Ns. 6. 6a ss Sri Ey apes ee hs etree 157.00) . 2.0 30: Se 
34). hydroxide, 462.3% on(@ BH) vies.’ 153.02). ...°.. Ric darn eee 
SoMMmIOGINGs oe vies shoe Nee, Sodio Be B7284\ a. A ee 316° 
BO) MORIGG 315 day alent ots SiO erent 68 135 .00|6.3 decomp 
37| oxychloride....... SnOSnCl,.6H,O..... 433/02)... 2. Aivent an) eee 
38} selenide.......... Sra Wsoeian hee o 198:..20/6. 17902 Stes | eee 


* M. P. anhydrous salt 698°. 


INORGANIC COMPOUNDS 
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2 a pital eae 


Sis eae ls, wee eee 
© @.% 6 ¢ » © ete s 6 
mw wind be ea.) 6 
SU G6 we ee) a ia” 6 
as € G16 & @* e069 © 


3 a? 2) 6iw ee 6 em 8 8 


ola & © 16 e @ ©, © 6 © 


Raed. 60). 8 106 16 6 © 


28|/617°-634° 
29|603°-628° 


“ph ES Mar tg ee 
BIOS 010 40 9 «8 2 © 
aes ote «6 deo » 


eS Ole ©.4 Gils =e & 


SS ee ee 
ee © 60p «eo fe. se 
See W640 'o. 8 ow «© « 


Ree 6.6 is. 6, “ex, a 





+ Orange red octahedra. 


s. soluble 
v. soluble 
296° 


v. soluble 
soluble 
insoluble 
74 .70° 
410° 
insoluble 
v. soluble 
s. soluble 
insoluble 
insoluble 
soluble 
soluble 
soluble 
v. soluble 
v. soluble 
insoluble 
insoluble 
soluble 
insoluble 
insoluble 
insoluble 


v. soluble 
0.00002 
soluble 
83 . 90° 
118.77 
insoluble 
insoluble 
v. soluble 
insoluble 


() . 9820° 

insoluble 
insoluble 
insoluble 





Solubility in 1oo Parts. 


——— ef ee |] EeeeSSSSSSSSSSSSSSSSs 








Hot Alcohol (al.). Acids (a.), 
Water. Alkalies (alk.), etc. 
soluble insoluble alcohol...... 
v. soluble |v. soluble alcohol...... 
6642.5° insoluble alcohol....... 
ariel eke insoluble alcohol...... 
eee insoluble alcohol....... 
CECOMIPOSCS! Gna er teed eT. os 
decom poses) Nie ease eee 
301 .59°° —_jinsoluble alcohol .[H,SO, 
123 /5100°- jinsol. al.; HCl, HNO,, 
insoluble  |sol. dilute acids ....... 
snp Fae insoluble alcohol....... 
insoluble _ |sol. dil. acids, alk...... 
insoluble _jinsol. acids; sol. KOH.. 
GeegnIp, Views oP ce ee ee [tine 
decomp sol. al.,CS,, oil of turpen- 
eae so 14515° CS, ; sol. al., ether 
insoluble  jsoluble cone. H,SO,.... 
insoluble — |soluble cone. H,SO,.... 
insoluble |insoluble HNO,....... 
ian eee sol. HCl; insol. HNO,.. 
pert: insol, dil. a.; sol. alk., 
hot cone. H,SO, 

Te caren Be solvates. HCl re: 
insoluble |sol. cone. HCl, alk. sul- 
decom Poses) tia ee eee [phides 
269.815° —|sol. alk., al., tartaric acid 

ore) sol. alk.,al., tartaric acid 
wie Ee ilo bob 3 AU shed al pal arr ad 
bergen te sol. hot conc. HCl..... 
decomp sol. dil. a., alk. ;insol. 

NH,OH 

4*03100°- - isol? dil. HCI, KOH::.;:. 
eros 4: sol. a., NH,Cl; insol. alk. 
insoluble sol. dil. acids, al....... 
bi plas Be sol. alk. sulphides...... 





— 


Crystalline Form 
an olor. 


Cobo eee wl ee ee 8 Ore 


rhombic plates 
trimet. prisms. 
yellow regular. 


yel. monoclinic 
yellow... [dles 
red rhomb. nee- 
monocl. prisms 
thombic tablets 


crystalline. ... 
amorphous ... 


o) 6:6. 6.50 6 0 ue oe 0. @ Lars 


liquid? siete. 
crystals...... 


ee ete. ye AS, “este ear ae 





amorphous... 
tetrag. hexag. 
{or rhombic 


erystais 10a 


rhomb. leaflets 
yellow hexag. 
yellow crystals 


eee tee ee © Cle, es 


ee © «© «,@ 0,0 6 ©. 0) 6 5 


ee  ) 


Prishis = oe ee 
yellow. amor. 


red crystals... 
black regular. . 


o's (Bie se) ® 8) 67a, b Bene 





steel gray pr. 


——— 


t Decomposes at red heat. 
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CHEMICAL ANNUAL 











K | Specific 
P Molec- Gravity. Melting 
| Name Formula. ular Water=1. Point, 
3 A, Weight. Air=1(A °C: 
Fi H; = 1 (D). 
1\Stannous sulphate..../SnSO,............- 215.07 [iets dei piece to ene eee 
21 qsulphidessse. > bi: BSirisiethr hea. ses vue 151407 |5,.27)9° 880° 
Sl uktelluride.si.-...% .- &s Sea © aa eae 24650 (6.47880 ga oe] ee oe 
4iStrontium 2)... G eld ja PA ed Se 87.63 |2.54 900° 
BW Garsenate se 3% syncs Sr AsO Ot. 7.2 245.01 |3.60615° H,O, 125° 
Olrarsenitemet. 's\s/c 6 tn Sr(AsO) 40... BYE MMPI A 
Wee DOTALB is wien. «aia Shs Orr TO nats ee 315569 |... 4h$icip: cee ee 
Se OTide Saale sw iele os SB, Se ag 153:63 [3228109 eee 
DO Sebromates cies e td, Sr(BrO,)» HHO ee, ae 361.49 |3.773 dec. 240° 
LOlet bromide dé ic byt sie ot Se Bry behest seats 247.46 |4.216% 498°-630° 
11 ay Fie es SEO eS) fans.) tae 355.06. |2 1358 se pee 
RAM BAT OIOG he sos «keds Sin OPM Fer ger Lae ae 111.63 (3,190) oe eee 
13) ,earbonate). ..:..°. .,3}- rel A Aa Oe? ar 147.63 |3.62 dec. 11552 
TAN MCHIGRRLGsiiteis: <%= seis Sr(ClO,),...++---. 8254.55 (32152 dec. 290°. 
15 EpMpede RY 5a io hams Sr(ClO;) 68H. .s 2, 398 .678). . «stedeieit i) eee 
LOMchignide:4.,.:47% ae Srl occ atae ee ee 158.55 |3.054 872° 
17 TERS eb Y SCL GEO s18 ae 266.646 |1.96416-7° —|112°F 
WSigechnomate: < /.j2t SHOT) ura ete cas 202.73 |3:89515" pels cee 
PUTO VATIOG fh. bees oloe Sr(CN), 4HLO ie ce PAB GEER Fee decomp. 
20|. dithionate....... - SrS,0,.4H 0 Re ee a 319.83 |2.3738 4H,0, 78° 
21|_ ferrocyanide...... Sr,Fe (CN),. 15H.O), .|657.40> | tage eee ee 
a eEHMOTIAG 23.0.6 4 xs Fee Pa i coe cea 125:63 |4.21 902° 
Doweinosiicate. . tus. ce SrSiF, PAS AG ST ep paeer 265.96 |2.999 § 
24) TOrmate oF. eae Sr(CHO,). 2H.O... .1213.68 |2.25 decomp 
25} hydrosulphide..... SLUSH) sere seks rate 153.79. | cp eee decomp 
2OMerhydroxide.. . ss. -.ee Sir ( CEE sero: Rie nis 121.65 |3.625 By EN 
27 RR ob ie S(O 8 bine ae 265:77 | 396100 bee 
SIs NOCIGC iA hid a9) shat PRL: suckin eaah tte Searle 341.47 [4.5495 507°-645° 
29 DS RS AD Oe PE ae Sris Ob O) satis 449.57 |4:415 |” deghs epe 
30| molybdate........ SrMoO, 247.63 |4.145 00) olen seaman 
Siianitrate ies eke Sa(NO jae Lbs ane 211.65 |2.9816.8° 645° 
32 Yt aan Sr(NO,),.4H,O..... 283.71 |2.24915-5° |S 
SEP ii thg! ee & ere SroNOu. EO tea a 197.67 |2.64527° H,O, 44° 
A MO SEVERE oie cw asin sate Sr Ochi) a eeer 193265 [Sh iteg eames decomp 
DS OinstO ICG eta oc. daa ee fete @ blgrrt 1 ek pene 103.63 |4.45-4.75 |3000° 
36 ARTS: 8s) WAU OCE LS © #2 SrO sey. bslacrsht > «5 aN 119.63 |0.546 decomp. 
YET SrO,.8H,O......... 263.76, | ..6< eae 8H,0,100° 
38] permanganate..... Sr(MnO,)>. 3H.0. .24}/3 79855 || wife eee decomp. 
39| phosphate acid..../SrHPO,........... 183.68 |3.544100 Sa ee 
40| salicylate ........ Sr(C,H;05)9.2H20. 1397 ..742 | 0). GER RRee (eee 


* Loses H,O at 120° 


T Loses 4H,O at 60°, 6H,O at 100°. 


INORGANIC COMPOUNDS 


























2| Boiling 
aye yatt, Cold Hot 
a Water. Water. 
Areas 18 . 919° 18 , 2100° 
2)1090° 0.000002  |insoluble 
EIS AR ee ee 7 BERT) oi Se 
4|burns decomp. decomp. 
5)14 H,O, 225°/0 .28415-5° — |decomp. 
ae BBOMIDIS BY M505 55 x: 
ey 77 100° 
Bal. Abexwiets » insoluble insoluble 
9)* Bes Poet Ob BER 
Mee rast ss. 87.79 250110° 
| eS eae 204 . 20° oe) 
i: Taran decomp. decomp. 
A “ET, EN Ea on dion 8 a a 
|. See 174. 918° v. soluble 
> ES eee soluble v. soluble 
ie SAS 44 , 20° 101 .9100° 
> See 106. 20° 205 . 840° 
‘oii AGE al fed ian Ca 
SPM stern c's « WERBOUULIC- wu L er tretute cS 
Oo) ES Re 2216° 67 100° 
CE ROS 50 100 
22\t 0.01218° s. soluble 
23|heat 3. 215° “ean aera 
| Rare soluble soluble 
ae soluble decomp. 
Me da hs es, 0.410 21 .83100° 
ere 0.90°° 47 .'71100° 
28)decomp 164° 3701000 
Bes. KA 448 , 90° a) 
| Ge eee 1) UL 2 ie sO A eee 
EP pee 39 . 50° 101 . 1100° 
| Sea 60. 430° 206 . 5100° 
NL et ees FUORI LE Ne a 
eae 0.005118° =| 5 100° 
ae REC UMAD ALO Tn tet. 
Sr(OH), 
ee... 0 .00820° decomp 
| ae 0.01820° decomp 
ME Sy ss 270° 29118° 
ae POODLE Mae ose. Cate k's. 
ES hss. i, ,' 5 .62° 28 . 6100° 





¢t Decomposes at 1000°, 
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Solubility in roo Parts. 


Crystalline Form 
and Color. 





Alcohol (al.), Acids (a.), 
Alkalies (alk.), etc. 


soli: FSO id Seosk crystals ;;2)%. 
sol. cone. HCl, (NH,),Sxigray crystals. . 








insol. conc. HCl....... gray crystals.. 
sol. acids, aleohol...... crystalline. ... 
sol. in acids. ...[H,AsO,/rhomb. needles 
s. soluble al., Sr(OH),,/crystalline.... 
solvELNO JUNE, salts..c: 03 SN ee ee, 
soluble HNO ji; . 3 :.; black crystals. 
yA ote monocl. prisms 
sol. ethyl and amyl. al.|needles....... 
decomp. by acids...... black crystals. 
0.12 H,CO,aq.; sol. a.,jrhombic...... 
NH, salts 
soluble alcohol........ rhomb. ormon. 
soluble alcohol........ needles....... 
solvabsolute* alcohol... | 20 eam an 
ae es a EP hE? hexag. needles 
sol. acetic acid, NH, salts|monocl. prisms 
SE PL ee CATE ee ee crystalline.... 
insoluble alcohol....... hexag. plates. . 
i Tea lap *......{yellow monocl. 
insol. HF;sol. HCl..... reg. octahedra 
0.0615°, 50% al.; sol. HCl/tetrag. prisms. 
RL Re U9 8g EA GRR RN EHOM DIGS... tees 
PRE OTS IM, Che MeL erystale) sj. 
SOLUDIGUN ELIGH: ai a . teee aRe s ee 
soluble NH,Cl......... tetragonal.... 
DIS pied, 5" Loa) Bi Sam eer plates nT. 
Peoh Pee a 5 a SE erystals.... i 


cee eee ee eee ve 


reg. octahedra 


2 





TSSOLRLEN Cite ee ote APIGLINIG,. ge vace 
eR eagrhan NeaA vitae y.a)s = or DEK AD ORALY chat 
SOLE Oli teu bias, Note Lae ee aerate ot ae 
s. sol. al.; insol. ether. ../gray white 
rhombic 

VRBO eld kobe alesse | mea ee tne 
imsGle NEO ie ere cerystalline.... 
ee ey ek Oa: A NR Pe purple regular. 
BOLL AL AINEA, SALES seco nt rhombic plates 


en Ol OM al. 2). 
§ 2H,O gentle heat, 


erystalline.... 


CHEMICAL ANNUAL 


~ 


























“3 Specific 
2 Molec- Gravity. Melting 
=| Name Formula. ular Water=r1. oint, 
3 Weight.| Air=1 (A). rf Ob 
za Hy="i (D): 
1\Strontium selenate ..|SrSeO,............ 230 .83/4.23 we Gio sunagem 
AMM Sita tes ae sie eae SPOT get, eee 163 .93/3.91 1529 
3} sulphate?........: BrSO pee ea 183.70/3.71-3.97  |* 
4 RMB Acis faker SriSO ie. oe 2879)... ke ee decomp 
bl) BG phide mono+iiiaiSre. See AGS 119.,70|3 /7 215 ee eran 
6 * tetra-..... Sr 26 HO Fee ak eo. B24..O1}.. .:chene noteshpen eee 
Pe Sal phiterr 224 a) as SrSQOys SH aN 1671270) Se ee decomp. 
8| sulphocyanate..... Sr(ONS),.3H,0..... DON 1 841 5 ine eee 3H,0,100° 
Ot Mbartrater tt acces SrC,H,0,.4H,O..... 307.73|1. 966) eee 
10} thiosulphate...... So Oe biel eee 289 .85/2.17817° 4H,O,100° 
GU Sulphutssmorph 4 solticg sre sana cere eee 256 . 56/1 .95560° >120° 
12 +i vellow tio; fobienabor scene 256 .56|2.046 tae ee 
£3) Sr eoll Olds pmoacns. <o/)-idee wecke it tec art ey cree 256 . BG). oia’ase «(oul | ne 
14), plastic Sy:...-..---. SRA GUA Naat 5 256.56) 1.925 7 eee 
15} monoclinic SB..... SS ee aes cna ease 256 .56)1 .958 1190225; 
IGirethombic oa ....2 s eee the are he 256 . 56/2 .05—2.070° |114.5° 
Tie CHIOLIAC TONO=% yess mele «aie e-waste 135 .06}1 .7094% — 80° 
18 ae Clee, 5. 5 <a SChot Adare ome 103 .99}1.62213° —78° 
19 pan tela. oi ss SOLE Sik oles ect ntrcters 173.91). See — 30° 
20) bromude 5%... . €5 1 Tye a stiches 223 .98}2 .635520° — 46° 
21; chloriodide....... SCL reer rr eo 407.21). 53a eae decomp. 
22; hexafluoride...... Sots Sea eee obs aad! 146 .07|5.03 — 55° 
23 noxytetrachlo- 386100° D. 
se y S-OCISaas ae 221.98 165g |decomp. 
Bubiodidd dit fu.0-a%. Sel] Peal owe om 64.07 ae Mea 
25 oS SES UI- es Fs ee po OW atu ars MOG BES a 112 1A. eee . ..decomp. 
Dbl ladder. ss 2 SC, ea one aeee 80.07 A528 Jerbi sia 
27 LT o£ yg See (SO) peerage foe 160.14)1.040 50° 
28 “< hepta-. . sy Ager Motte La eless Stain 176.1415 3 caeten nee 0° 
29| pentoxydichloride:.|S,0,Cl,............ 215 .06/1.81918° — 39° 
30| trioxytetrachloride./S,O,Cl,...........- 253-98) Sage eee 57° 
31\Sulphuric Acid..... SS nt ie ee 98 .09/1.8342% 10.46° 
32 te eo UmGeete HiSO 7 Agere tee 116.10}1.78817° 8.53° 
33 + oh. «Mgt sta HO RZ oop ae 134.12)1.665° — 38.9° 
34 ¢ St DV TO= (Ed goo See etek s etek ogee 178.16|)1.89 35° 
35 soe (OXY CHIOLIDE SOAs 2. > siecle eran 134..99)1 667383001 ee cae 
36 pre LOX VIMNOTIGE Og tay oo gs eels eae 102.007 |-:s eee — 120° 
37|/Sulphurous , 
oxybromide....... SC) BPs eaerteeeienat ait 223 .91/2.619° 2 ie 








* Decomposes at wh. ht. + Decomposes at 160°-170°. { Ignition point 255°. 


Boiling 


Number. 


ae © wee e 6) @ © “6 


SIS PO pepe 6 és se « 
@ e.elale 6.4 6 86 @ 
oe eee ee ere ee 


“ee eee ee we we 


ee ty. 
111/444 6° 
12|444.6° 
13/444 .6° 
14/444 .6° 
15\444.6° 
16|444 .6° 
17/138° 


6.0) Sse ie ee fe 


whe C2085. Csr are. 0 


30|sublimes 

31) ** 
32|210°-338° 
33) 170°-190° 
34|decomposes 
35/69. 15° 

36] — 52° 


37|68° J 








INORGANIC COMPOUNDS 


Cold 
Water. 


insoluble 
insoluble 
0.011418° 


decomposes 
sol. and dec. 
soluble 
0.0033 

v. soluble 
0.1120° 
25139 
insoluble 
insoluble 
soluble 
insoluble 
insoluble 
insoluble 
decomposes 


Sa eras) Senay OPP, 67 ' 8d 6 oxen ge @ 
See le oO eee ak SS PST) dye eke ee 16) .@ a) 6 eS e. oh 0 © 0:6 2 lens 


decomposes 
decomposes 
decomposes 
s. soluble 


decom poses 


7979 c.c.°° 
decomposes 
decomposes 


decom poses 
decomposes 
decomposes 
decomposes 

ora) 

ora) 

ora) 
decomposes 
decomposes 
1090° 


decomposes 
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Solubility in 1oo Parts. 


Hot 
Water. 


Crs 6 0 o oe ote «@ 


0.0104100° 


S10 ©, 6 @ 0.8 6 6 « 
Pe at Tat Sl uu at 
Fase). 6 eh 6 ate, 0: 
WES" STL ORG RY 07.6)» 6 


57100° 
insoluble 


oe eee we eo ee 
oer eer eee ee 


6 Ue shes eye 6.9 0 


insoluble 
insoluble 
decomposes 


decomposes 
decomposes 


s- eee ¢ 2 6-0 © © 6 


1560 ¢.c.50° 


o ‘sae a0 6.0, 9) 0. 


decomposes 


decomposes 
decomposes 
decomposes 
decomposes 

00 

ore 

ora) 
decomposes 


Crystalline Form 





Alcohol (al.), Acids (a.), |  #"¢ Color. 
Alkalies (alk.), etc. 
insol. HNO,;sol-hot HClirhombic...... 
aE gs Pear» ook Sy ee prisms a’. S44 
insol. dil. H,SO,, al.;rhombic...... 
s. sol. acids 
{4S concSEL SOS Seale ee eee 
soluble alcohol. ....... cubical....... 
soluble alcohol........ reddish cryst. 
v. soluble H,SO,....... crystals), o2% 
v, soluble’alcohol or) PT 
Sr ee tears le monocl. prisms 
insoluble alcohol...... monoclinic. ... 
Dartiy sols Cee seen pale yel. amor- 
msolible Cosas a. c' « 4, [phous 
INSOL: Ndee rte oa pale yellow... 
TNS 5, Co, eee oo A aa citron yel. am. 
sol. CS,, al., CH,Cl, C,H,|yellow prisms. 
PAE LOL 509 Wes & uel yellow octahed. 
sol. CS,, C,H,, al., ether. |yel. red liquid 
dark red..... 
» ER id CAL ae e yel. brown liq. 
Se nee bo bn Ted £2. Say Ce 
fe ONE ER red yel. prisms 
gs. sol. ali; sol. KOH... .|crystals...... 
ROPER hk Bie por io § deep red liquid 
ig 
soléal:,, HUSO}; H.C HO. tha. ae 


decomp. by al., ether . .|bluegreen crys. 





Solon AEROO j-hccsse prismatic crys. 
Wie eee aS ts eee silky needles. . 
SOLS CONGRESO) pricy scat needles....... 
es ae Pew. itaae AE Lig ic aes) aoe: 
yi ae SOR RIBS ma crystalline. ... 
decomposes alcohol....|............. 
decomposes alcohol... .|prisms....... 
decomposes alcohol o.: 7 lie ase ogee 
decomposes........... CYYStaIB a4) ae 
sol. glacial acetic acid...|liquid........ 
aolubleralicaliagy. i*. 104-1 b ca apenas 
Men whe ER saint oN orange yellow. 


§ Decomposes at 20°. || At 0.18 mm. ** Decomposes at 40°. § At 40 mm. 








CHEMICAL ANNUAL 


vi Specific 

P Molec- Gravity. Melting 

8 Name. Formula. ular Water = 1. Point, 

i) Weight.} Air=1 (A). 

Zz H,= 1 (D). 

Sulphurous 

1} oxychloride....... SOG. vat doen 118 .99)1 .6AG7aegagi ete = eee 

2} oxyfluoride....... SOM ty os tienes ee 86 .07|3 .0076 — 110° 

Si Lantaliines. aoe ts Taig fea tae be eae 181.5 |14.491:8 2900° 

Al? bromides) os « se" debi apiiecial -o has 585 «10a deni hegaen 240° 
Fiewhlomideyss .< . 2 aa TAGE ate thaahl a. she, 358 .80/3 .6827° Ph hae 

6] fluorides is. 1... «26 Dale Fe fashoints webs o 0 oe 276 .50/4 .98115° 94° 

CUMCTULUTIOG tress woke OSE aN chee eta o erbin th wae 614 .55)| <aitidemenee burns 

AP Rabe ie (eee a ants ae ikea se tee chee 213 -50)..'- aceine ene oxidizes 

9 SOLEL Don dis ates A AR attic, 94 Shaan Bo ADT.) 1. stsheigenaen oxidizes 
10 pepe Ttetr tarnstus La. G) evade ge ete nie 443 .00'7.6 infusible 
lies Sill DMI. 2s cae Lh ds tipeae ss aed oe 493 '30\ 2". acts ae oxidizes 
12\Tartaric Acid ...... Jara OA SAG Riri Gt Rea 150 .05/1.7549 decomp. | 
13/Telluretted Hydrogen|H,Te.............. 129 .52/4.39 D — 48° 
14\Telluric Acid....... HeTeOu ee ee 193 .52|3 .42518.8° —|dec. 160° 
15). > th mA H,Té0,2H,O...... 229 .55|3.053 2H,0,130° 
16,“ AOR eee HoTeO) 2H Ove ote 229 .55|3.071 2H,0,130° 
PRC LUTLUE Mises ote Te he ee oe 127.5 |6.01520° 446° 

18 CE ie ortiees thererareht fat a Oe Pee 127.5 |6.27 452° 

19} bromide di-....... LEB eects ate 287 .34\'.', ohne 280° 
20| bromide tetra-..... fio) aires cen a Maa ame 447 .18|/4.31% 380° 

21| chloride di-....... igs! ices iets Se Sa 198.42/6.89 D 175° 

22 ‘gooltetra-.).... TeGh e232 2 ae 269 .34/9.2 D 214° 

Dr AOCIGG ‘Ci-},2 avers an LBL es jee. ei ree 381.34]... joe Sapa 
24 Spcmtetras FEC k Mt eked? | Re sings ses a 635.118]. ace OPE cine ee 
DME TATA. atic laa 5 ele 4TeO, N,O,.14H.0. .|773 04!» cai tegen eee 
26| oxide mon-....... LGW pe Oscar cee eis 143.50|° 2 See ee oxidizes 
27 PMTCT fic ose 2,0 (2k LEO, suitor: Jen easelet: 159 50/5. 899° dull _red- 

ness 

28 fh a bay i sae an TeQuies eee a aoe 175.50|5.0704145° |decomp 
29 SNe TLIC ehpte eae BOO Bee ere eee hears 207 sO) ong hee wee 30° 
OU MASNIGHILe ae... siete (TeO,), DCP ater ter at, deta 399 07] «2+ = «+s op pale nee 
ol|Tellurous:Acid°as 7...) Ho TeOsse 5. 177 .52/3.035 dec. 40° 
32 4 OB eel Le) CO seen tae ee 177.5213 .O71- > ee 
BOWL CLDIUUM me ihc skp ors MS ee Maal ae oa 159 12°]: «23's see ett eee 
parm COOLING ats + vase et THC lesa wen oe 265.58/4.352° 588° 
BSMeDVIGET sel. nyeet te TRO etree 366.40)... 
So. Lialligmee. oe. oe 4 BY Neha 6 aah RO: & Sey 204.0 {11.85 302° 
al ACO UALS Lctaics ete stisiree EGRET Coase eee oe 263.02) . sce ea a ee 
38| bromide mono-... J|TIBr. os. esse eee ee. 283 .92!7.54021-79 —|450° 


* Decomposes at 180°. 


Boiling 
Point, 
7c. 


Number. | 








ee eee ew wwe 


eee ee ee eee 


a Ome. oe ab @ kh eve « 


eee of we eee 6 6 


“ee eee ee eee 


a8 6 6 pe FC Weta s 


a 6 8. 6 6 2 eo Bb «6 


Cie Ce Feta e 6 6! '0 


eo ‘orate © 6. \e' s © 








INORGANIC COMPOUNDS 


Cold 
Water. 


decomposes 
decomposes 
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Solubility in 100 Parts. 


© fe fh oe x 6. 6 


w 9 Oke eo ese 6 6 6 


@ pw e146, 64 6,0 « 


Sal 2 la ea Ww 8 6, 0 14 fe © es Pie o 0 @ 6 '¢ 


insoluble 
insoluble 
insoluble 


SNe Te Feral 6 We 6 te en ee ae ete 66 6. 4 8 Fee ee 1 6 Oho fe se 6 © 8 ee 6. 6 18 


1150 
soluble 
insoluble 
19.79 
19.70 
insoluble 
insoluble 


decomposes 
v. soluble 
decomposes 
decomposes 
insoluble 

s. soluble 





decomposes 
insoluble 
0.00067 


insoluble 
decomp. 


s. soluble 


insoluble 
v. soluble 
0 .046620° 


Oo 6F0. 06 OCs € 6. 6 
S! Ste Pre ese @ ss 
So Pecekd 0 6:0 *, 


oe eee we wwe 


s. soluble 
258 . 100° 
258 . 100° 
insoluble 
insoluble 


we ter o8 & 28 o 1) 4 16 680. Ket ee +e) 9. 000 Jed, 2). 6 6, 6 06 6 


ee ee ey 


soluble 
insoluble 
decomp. 


Cla Ba ele es) exe '¢ 


8 ele os o ee ee 


o'eyeper's ee: & 9 


i ae ee eeseh S| 6! O84 6) 6. 6e.04's 6 (6 2: (40. 6) o + 6s; @€ & 9 @ I 6 e600 6 © o's Se he |e 0 © 10)0 # 0. te) 


ee ee ee el 2 ele ae Se 7 we @ WO ll mele Bae 0f 6, 6) 8 6.0L ene .0 yes 5 & te yey s) oe 8 0 6 9 ee ee 08 


SS 0. @ 6 Ble 8.6 & fe 6 6 tie © GC. elole eft 0.6 ee een ae 


0. 86988.5° 


sol. abs. al., ether 
sol. H,SO,, abs. alcohol. |pale yel. prisms 
sol. HF 






Crystalline Form 


Alcohol (al.), Acids (a.), and Color. 


Alkalies alk.), etc. 


—— | eee CS 


2 Sb os, av ep 6 lor 6 50 ene) @ 6 6 e. LS 


insol. HCl, HNO,, H,SO,|blk. crystalline 
sol. HF, fused alk. 


*lyellow crystals 


tetragonal.... 
insol.a.; sol. HNO,+ HF|yellowamorph. 
insoluble acids. ....... {brown powder. 
dark gray..... 
rhomb. prisms 


so) FY. eL ie) 8) 6 wn 
R/O 6) we O 6, O08 la oe. te © 


msoluble: coldya.; allx, 22h. v's atte nee ae 
sol. a., alk.; insol. al..../regular octah.. 
sol. a., alk.; insol. al... ./monocl. prisms 
sol. conc. H,SO,, KCN,|amorphous.. . . 
HNO,, aq. r., KOH ;jrhombohedra . 
insol. CS, [dles 
Ae SORES fee Mee et Ree steel gray nee- 
OFAN geist Se 
decomposed by HCl....|black crystals. 
sol. dil. HCl...........lyel. crystalline 
ie ee Pe ES oO black crystals. 
gray crystals... 
orthorhombic 
black amorph. 
yel. octahedral 
orthorhomb. 
.jorange crystal. 
red amorphous 





insol. a.; sol. hot KOH. 
soluble H,SO, 





ee See a ern sso 25 ede wis) 618 eye) el 1s 6 ye OF se 6) © @ « [ele € we ou 6 t aie Tape o 0 o 06 6 oo Le 8 Oey ale el eys « ls, Ww 


octahedral ... 
monocl. prisms 


soluble acids, alk...... 


Soe ee ee eee ae 6 eo 8 6 Eekel ee & 6) sd W ale ee 0.6 & fe 6 0 (6 0 6 @ whet » ere 6 © 6:0 of &) wh aie «te of oF ene 0) 6) be (61g 


needles ....... : 
soluble acidsgys...ws. a orange amorph. 
BOIZENO), ries) ata bluish white .. 
v. soluble alcohol...... silky needles. . 
A eds Ree CR Sete arena regulary aces 
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204 
re Specific 
ns Molec- Gravity. Melting 
8 Name. Formula. ular Water= 1. Point, 
= Weight.| Air=—r (A). of 6 
A H,=1 (D). 
Thallium 
Mies bromide trims s..:.5.r TIBSp tak ssaee. 443 76) 2 SMe. decomp. 
2 vied aera | Me er She BET. SIH S Be 3632 84/4 cisa!2emallie oe ee 
3} carbonate.......: TWO AEE HORE. ft 468 .00|7 .06-7.16 |272° 
4} chlorate.......... TIGIO,H, Joan k 287 .46|5.0479° 1a eee 
5} chloride mono-. TICS. POS ey 4. 239 .46|7 .02 426° 
6 . sesqui- ECU te Pe ta oe 514 .38/5.9 400°—500° 
7 MORI ioe dee TIC at AMO F eo 310. 38|). eee 25° 
8 ¢ Thee oct TICE HOM Ss: 328,40). . ou heat 36°-37° 
9)’ *chioroplatinate .-.+.|TERPtCh Wim, .. 815.9615. 761 Aika eee 
10} chromate: . 3 .+.:..... PEC Oe ce 524.0) |. ..o GONE S ie tae 
Da eGVANICG n't 8c ok TIGN er POMS te 230,01)... Sv eee. decomp 
12} dichromate....... TLGBRO nt ist sheen 624.00). . <0. on ou ph eee 
13) ferrocyanide...... TL, Fe(CN),.2H,0 . .|1064509)/4. 641 9 Blais eee 
1d) fluoride: mono-. «9. | TLE MS See 223.00) 2. ..cle ieee 
15 SEI a og ce DULCE, ATO ea as see 261.0. |. .. ORAS eee 
16| fluosilicate........ TLSiF Zool. 586.33) +). s/.2G ee ea 
Peis, hydroxide (-ous) 22\ElOHS, hee a B2IGOL\...5 Kon hoe dee. 100° 
18 ‘ (Fie). | TIO. Boy oe 236.01): 2% Lahaye, H,O, 115° 
19 e (40)'/2 FILM OH YG Beaten 25502| . .cliudetot 
20| iodide mono-...... TELL SOHO oe ttc 330 .92/7 .07215.5° 143 1° 
21 oat, SBESCUIRHs 5 er: Thlgits es asantaste- 788. 7650 Les 
22 Mp pAS UE T= dict S00 | LAL bey wean 584. 76). 3idisbe ie ee 
Zope matrate (ous). >.>. TINO RS eres, : 266 .01|5.55 205° 
24 OY ite 6 (9 fa ee TIEN OO es os, 390 06) o'er at eee mee 
25} oxide (-ous).,..... LQ es Mae sol 42400). .cioeHes >870° 
26 pda Ci: ae TOA Pies a 456 .00|5.. 569° 760° 
2/| perchlorate... .... TICIO PSI > 3 303 .46/4.89 5OL* 
28] phosphate........ TEPO sees ae. IM 707::04|6 . 801 carne re 
SOP Meeelen ate. . vise ace as TUSe@H28. feats «3 551.2 |7.01918° > 400° 
DURE MALE OS). 2 | LLSOT Lac oe ois oe 504 .07|6.77 632° 
31 pers ACI SA ee TSO 6 208M: 2 30108)... aise 115°-120° 
32 i Gic) sic... T1,(SO,);.7H,O 822: 32)... etna 6H,O,200° 
33|° ‘Selenide: . 26.050. TSe .as ous oe ae AST. 20). sueeceeraeaaeae 340° 
34) sulphide '(-ous).... #)TRS Sy SMMGa 1 440 .07/8.0 fusible 
35 ca eto eee TUSe aie eee, 5OAe 21 hitscheun eile 12° 
36] «sulphite :(-ous)..-..«+|TISOg 6 vanes oo 488,.07|6..427°° eee 
37} sulphocyanate..... TIGN Siig cotieeeh: 262.08)... is aa eee ee ses? ? 
Pret B00) 8 81 6 Wash ee LRU: FAUAT « o5 232.4011 .0017 > 1700° 
AR eae Sov etiene Th ys Pea) eo) 232:40] lL vQariemaey | Sea 
borides ie. fraet ThB MGs, Aires 276..4017 0589 Ge Poe 

















Between 72.8° and 142.5° rhombo- 


INORGANIC COMPOUNDS 





Boiling 
oint, 
° 


Number. 


Solubility in roo Parts. 


Hot 
Water. 


Alcohol (al.), Acids (a.), 
Alkalies (alk.), etc. 


nn nn SS Oe ee 


eee 


ieee ee 6 Se 


5/708°-719° 
6\decomp. 
7\decomp. 


Dee) oes eee « 


wie © 6 8 6's ee") «© 
eee 0 6 6 6 6 Be 0 
ee 





26 


“eee eee we wwe 


Se" Ce » oF oe Se 6 


Sa site we b* e's ov se 





ee ewe e eevee 


6 2 8 0 664d one o 


"eee ewe ew wwe 


“ee eee ere eee 








soluble 
decomp. 
4 .9215.5° 
2. 80° 

0. 20° 

0. 2615° 
v. soluble 
86 . 217° 
0.006415? 
0. 0360° 
16 . 828.5° 
insoluble 
0.37189 
3915° 
insoluble 
v. soluble 
v. soluble 
insoluble 
insoluble 
0 .006420° 
insoluble 


v. soluble 
decomp. 
27-221 100° 
57 ..3100° 

1 {6 100° 

1 .g100° 


decomp. 
0 .0.5100° 
Q . 2100° 


cee ee ee ew 


eee eel tales, 6 'e\ 6. « 


3.931019 
v. soluble 


See Weigel wee « @ 
Sad Vues die) m 6 @ 
whens isle 6) 6 ae @ 
a sol, te.1e' 6) e 6 @ © 


ine 026% O.0 @ @ oF 


© € © 0 @ © © cree fe] mus el els « oe ww eo 


v. soluble 
insoluble 
10 15° 

0. 515° 

2. 820° 

5. 425° 


decomposes 
insoluble 
0..037920° 
insoluble 
3.3415° 
0.31520° 
insoluble 
insoluble 
insoluble 


tHeclubla = 
166 . 6 100° 
0.67 100 

8 580° 

18 . 5100 


oe ee we wee ewe 


oe ee eo we ew we 


s. soluble 
insoluble 
v. soluble 
0.73240° 
insoluble 
insoluble 
insoluble 








640 Se tere ne te none. e 0 bho te © 0 8 8 ee 
© #0 Ve FO we Ae -0 fe fp xe pS lee 8 8 ee ye 


ose 4s 0 fe © eh of a te) Sleds e & © 6) eye 
OO 16 HO ve (8 +e fe 10 6,6) 6 © 08 6 6 8 em we 


deus 160100 [asids, calle, 
insol. H.C,H,O, ; s. sol. 


O90 KO EO L010 40 46 deme 8, 610) 6 © 6 © ¢ we, 0 


Obese i py wee als) ChORe & ©) 6 1m G me 
A Fa Le," it my 6, wy Te 
7% 4 & & Oy 8 8 


Oe ee er ee ee te SS 


soluble alcohol. .. .[alk. 
sol. a., NH, salts; insol. 
v. sol. dil. acids 
insol. al... Kl sol. aq. r.. 
Se porwalconolerl te 3s 
soluble ether.......... 


Sy ity B) gin Dele 


©. f@ 0!) 16, 0; oh 1 aie je 0 aie be 8, 0; @ 8 oe 8 


Dine Lege yo U6. ce as: 0 50) @ o's ee, & 9 9 "e, © 18 


insol. al.; sol. NH, salts. 
insoluble al., ether..... 


Misi @ sia efe a 6 © Pets e e's %s*e' oes of e.e BD 6 6 0 eo wo 61 8 #8 Be eee OC wm ee he 8 


OEP. 62'S, U6 


soluble dil. H,SO, 
insoluble warm acids... 
Sol vareinscl talk. ioe vac 
SOMTOIGALL Gy tab eee eee 
insoluble alcohol....... 
insoluble alcohol 
sol. HCl., H,SO,;s. sol. 
HNO,, insol. alk.... 

sol. HNO,, cone. HCl .. 


hedral crystals are formed, and above 142.5° regular crystals. 





205 


Crystalline Form 
and Color. 


yellow needles 
yellow needles 
monoclinic.... 
repullagih .s 46 
yel. hexagonal 
hexag. plates . 
needles....... 
pale orange... 
yellow....... 
tablets. 240 
red crystalline 
yellow triclinic 
reg. octahedra 
olive green.... 
reg. octahedra 
pale yel. prisms 
yellow crystals 
brown hexag.. 
yellow regular . 
black needles . 
brown needles. 


.|thomb. prisms* 


crystals)... 7. 
yellowns. 2.8 
d.violet hexag. 


Bisie © ¢ « @ 6 « © « #)6 


prism. needles. 
rhomb. prisms, 


gray crystals. . 
blue black tetr. 
black amorph. 





crystals 
needles....... 
eray amorph.. 
crystalline. ... 
Prisms... qlee 


_——— 
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re Specific 
r Molec- Gravity. Melting 
| Name. Formula. ular Water = 1. Point, 
= Weight. | Air=1 (A). °C. 
H,=1 (D). 
LU Thorinmiboride.,:)l Bg. ee ate ee 298 .40/6 415° = Sate eee 
2) Ubrongides%).. 6... 4 AD Be, Mga. se 552.:08/5 . 62pm erste eee 
Swerearbided2 ti. oo%, &: Ths eae eee 256 . 40/8 .9618° burns 
4! carbonate........ Bh(CO 6 Wea on B5240).. 0. See eee 
5s \ebloride 2.%).in J, in 0) Re, Be oe te 374 .24/4.59 820° 
6). fluoridetys*1 1.4.0 THE, ALLO WAS. 2: 380.46)... .. ae H,O,100°+ 
7| hydroxide....... Oh (OO EL) aiemeie res 300.43)... ' 2s Aes | ere eee 
SiH IGHIdes 40S a eh Lie narcteen enters 740.. 16]. s:lick ee ee 
O} nitrate ved. <i. ca. Th(NO,),. 12HLOF: 696167). 3. eae ba dtc eile eee 
10} axalatetit..Ue. ph DCO), ye see eke he 418.40/4 .63716° decomp. 
U1) oxidedin th. 7... ThO ge Hig os 264 .40/9 .87615° infusible 
12 BEDI cs. Th Oui eueaeeepeies 576.. 80]... Sissel « beta 
13) platinocyanide.. . Th(Pt(GN),),. 16H,O}1119.518)|2: 460siiee eee 
14| sulphate......... THUSO ly seaeeriocer 494 35414, 225207 eee, 
15 PROSE Ea fei Son whe ThGO9;9H.07,. Ak 586 .68/2 .76616° 9H,0,400° 
16) sulphide i?)... ....:. DHS hail Pee tales 296.. 54/6 . Bich leeeer eee 
DVL ees oa. Din Slee Sea ae 168.5 |; tule nee ee ee 
18) Pinger, ea See Sra Ow ee beg 119.0 |6.53-6.56  |sta. > 170° 
LG DE Blea J: Sry ergs Seni 119.0 |7.298415° PAs yd 
ZUM EA Pies skevetels Sialic Wits oe Wer 119.0 |5.846615° sta. <20° 
21\Titanic Acid....... HLW10 i gates ee 98 [12]... 222Ry Se eee 
22yPitaniunie ys... 6.5... Ti laud tac aaa se 48.1 |4.5017.5° 2200° 
23/1): bromide ‘tetra-..°.|TiBry} i iia... «- 367 .78|2.6 39° 
24| carbonitride...... DE(ON )g ict eo 344-/54|5.28 77 ieee Kaee 
25) chloride di-...... LiGkss olen eas 119.02) << : :ehcleep ee ee 
26 { thie aa sdean TLOL te tia. 2. 308.96] . <li: eee dec. 440° 
27 or tetrany« o LICL aes ag a ee ater 189 .94|1.7604% — 25° 
28] fluoride tri-...... VIB Gr ace ase. Ps 210 /20] «<< eee he eee 
29 “i atatra~... 12 (ik ty oe utoseh. 238 124 .10)2.79820-5° |284°-287° 
30} iodide tetra-..... IGA Geet’ ote Be 555/178) . < tient ees 150° 
oily a OTLEY a Ley ke oted 5TIO, .N,O,.6H,O.... 2}: 616. 62.052 -+ eae pete 
Died HOXAMAL HOE os aie uel Ti,(C, a 10H, O. «| 540.. 36/s sco Gah eed 2 oy eee 
33} oxide sesqui-..... THO gs aOR. 144.20). .2: acme oxidizes 
34 MTS oe aes TiO,. peobsby das. .2h 80.10)3. 754. 25 |1560° 
35 SRADOTS iy aie DiQ gis. 2 le hetaiye,... 96.210)... 0 Eegaete ede see 
36| sulphate......... Ti,(SO,) AOI ee 384141]. . PLAGE eee 
37|Tungsten.......... Will ik hess at 184.0 |18.77 2800° 
38) bromide di-...... WBr, Ota ss Som 343184). vkimieeaas dee. 400° 
39 e penta ss. (WBreS feitd his. 9 5831/60) . ./ts Geman 21Gs 
* In vacuo. + Loses 2H,O at 140°-200°. 


3 Boiling 
E Point, 
2 °C Cold Hot 
ad Water. Water. 
Se an 5 <5 insoluble insoluble 
Bien” * BOI Ger 6 lel, chet... ss 
Mee etre Ace bx 5 decomposes |..:....... 
| oe insoluble decomp 
|) Oe ae BOLI OIG. Iiiy asiee.. .. 
MEE, sack DY ace PROLOG: lilies cosa: 
aa RMBOLEIIO, itis ees wd: 
RET OR $002 x o's ROLUDLEw Ais AE Ah se 
ae MEISOITLENE eeiyli, Cneteact. cai « 
OS ee are IMSOLLIDIO. tetey ste ys 
DERE NSOlwDIO” alee, se. 
epee THSOLUEMED 3 lorie... 
_ a s. soluble soluble 
6 a 0.740° 6. 7699° 
ae 0.979° 9, 4155° 
4 Lae insoluble insoluble 
ee insoluble insoluble 
18|2275° insoluble —_ |insoluble 
1 insoluble insoluble 
ae eee, el PER ree 
. See insoluble insoluble 
ee insoluble decomp. 
23|230° decomposes |......... 
24\white heat |insoluble insoluble 
Oe e decomposes |...:..... 
, SORES BOMU DION | pikes kee a bes. 
27|136.4° decomposes }.....5.... 
| aaa BOMIDIO. ca ar a Ace 
29| > 400° _|decomposes |......... 
30|360° Me BOMIDIG ies a ees «.,« 
rs rks om pee soluble ee ae 
Dae soluble soluble 
ea ts. ct )es barks ss- 
ee... oe ere 2c insoluble Arliss orek< > s 
a SD ee oe ee 
a insoluble insoluble 
eR iss P47 insoluble insoluble 
ee decomposes |......... 
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| : decomposes 


{ For salts of Tin see ‘ Stannic ” and “ Stannous.” 





Solubility in roo Parts. 





a es Fb eS if 





Ce CL Peet cone CC CMe Ce Sm ik ONE! ©, a a -s 


Alcohol (al.), Acids (a.), 
Alkalies (alk.), etc. 


sol. HNO, cone. HCl.. 
2 le Ces EEL [Na,CO, 
insol. CO,aq.; sol. cone. 
sol. KCL, al.,;ether. ..., 
insoluble, HE yr .).5 2.2. 
soluble a.; insol. alk... . 


Oe O78 6 ol a ce of oh ayia © Bey 6 tlm O.,8. 8 


sol. hot (NH,),C,O, aq.. 
sol. hot H,SO, 


© 2 epeiierre 16 


6 02 66 © 0 € 6 Vie vb eh ee he ee 


O16. GOES) (ai 8) Oe Oe © 6 € ie ate 6 6 


Crystalline Form 
and Color. 


violet amorph. 
crystals 


2 e © wo 
“eee eee eee eae 


o @ 6 teats 6 6 Sie em a 


crystalline. ... 
gelatinous. ... 


oS ver seg keene! =) so Bip] 
ey 


yel. green or- 
. .[thorhombic 





= Bee OQ) e © OF eal a 8 Lele ee 6 oe oye 


Chel Ie ce eve (8. OL OL.6) 6) eee 6 ln ue) oe 6 


sol. HCl, H,SO,, dil. 
TINOe) aqrcrs < hot, 
KOH 
insol. al.; sol. a., alk... 
soluble acids.......... 
insol. a.,sol.LHNO,+ HF 
insol. CS,, ether, CHCl,. 
v. sol. al.; insol. ether ; 
sol. HCl 
sol. dil. HCl 
Merk eae wh oe A [H,SO, 


eo ee we we ew ew ew 





<, |) o ok ome e Ke, te oe, Sepfe let 40-6 © 6 Geb sere 


CC ee 6 Ee eer et Chelle eet Gee ik 8 ote: 6) Jen a 


insoluble alcohol, ether. 
soluble H,SO,, HF..... 
sol. conc. H.SO,, alky 


soluble acids.......... 


7 6 we Ae a) 6 6) Bl eee Gh me 6) 


sol.caustic alkalies 





monoclinic.... 


o 6 1 wer eS) € e  ie ee 
Qig se ow teiie, 2 walle ot 


eer ee 


d. gray amorp. 
orange cryst. . 
reddish octah. 
black paren 
dark violet ... 





er rT 


yellow prisms. 
black amorph. 
white to black 
tetrag or rhom. 
yellow 





S56) a og pera, 


sol.dil.a.; insol.al.ether|green crystais. 
sol. HNO,,aq.r.,conc. hot|gray to black. . 
[ KOH bluish black.. . 


vio.-br. need. 
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re Specific 
bn Molec- Gravity. Meiting 
I Name. Formula. ular Water =r. Point, 
3 Weight.| Air='1 (A). eC. 
Zz =1'(D). 
1iTungsten carbides... |W,C.... eno 380.0, [16.0659 Sie eee 
2} chloride di-....... WLS ete 254. D2: .. 2 ocepopeaieue ae eee re 
3 4) 42 Fon oleae A 6G) Peet eed oe RS 320 58415 encima decomp 
4 SOMERS oc abr easyine ps, YO Mid Ube i ly A ue 3612 500% oh eee 248° 
5 fabs, Hex A= sete ss WOOL arnt ee 396 . 76/13 .3250° D, |275° 
Oieediox vaIDromides. <2), W, Oa Plata niee pore 31.D3 S4) tise cee ee red heat 
Vienne voichloride:! a W Ole. anaes Leroi 286292). su at eee 266° 
SIRs alea bis Leib Goren melee WL Sear re carga deat 437 8416 G18)" eee 
0; woxide:di-\( brown): Av Os ecuyeek eine. 216: 00) 12.1" OSes, eee 
10 MMER UY as to cece es WY ae otic ieeets ae 232 .00)7.16 red heat 
11} oxytetrabromide=(WOBr,. |: \./.- .|019. GSiv renee 2u1- 
12) -oxytetrachloride: :./WOCLi..<. 745.4. 1341 84 208°-210° 
13] phosphide........ WiPon rds Adee 399 .04/5.207))) 2, ee 
14 eee eters Lae WP ie Sei oaere ee eee 215.04\8) 5: 2 Sahn eke 2 ee 
15 fs aii Gedegieg seer 5. W Pisani tere 246 .08)5.8 decomp 
16} sulphide di-....... Wks) diirar bwh Ae aG ating» 248 (1217 . 510 Oe ee ee 
17 SeR HE OIE yet WS, eee 280 /21|.... UU 
18 Tungstic Joa ts Geeapca HAW civ ee ee 250 202) scice cee 4H,0,100° 
19 yt metal HW Olona ce 946.02). . oo. vaue viene 
20/Uranic Acid SOT a Geen 304 .52/5.9315° H,O0,250°— 
300° 
ey UT ARLEN ee a, cnet LS penne tr tamiglee Te xa. 238.5 |18.685 800° 
22| bromide tri-....... WiBi ge te ree aca 478 . 26) 0 SO ee ee 
23 “  tetra- UBL a coe 558 .18]4. 838 eee 
ZA CAT DIAG ct cles hens nto Cyne otite, chin as 513.0,)11, 281815 ee 
25| chloride tri-....... UGG hea poten Seen: 344.88) TRE ee eh atoate ee 
26 EM tatran.. 4/3 (Si @) Perit heme 380 . 34)... ssesseterete ote be eke aman 
27 pieiame DETILAA). Maret leads Sars eat cee 415 80} ere eee dec. 120° 
28) fluoride tetra-..... UP eiettetecs © Be 314 50) 1000° 
29 hexa-..... LOB ig Sir een 352.5 |4.682%-7° 169.5 (2 atm.) 
OUMMIOMICE GELTAs hai cwlLawer, wee. tt ehane 746 .18|5.615° 500° 
o1i?*oxide dis 3 nt. TO, ere ree. «boners 270 .50}10.95 2176° 
32 USM ZOSO; 1G) ETL) g. cariateo isis ies ee 843.50/7 .31 decomp. 
33 Egy eRe te 105 Bho h Bec nia! tete tee 286 .50/5.02-5.26 |decomp. 
34 fee Peres niaic vetan LUO es CEG Es etre ta 338/531... Of ee 
35} sulphate (-ous)... |U(SO,)». AEE) car 502 S70) .<. Gees eee 4H,0,300° 
36| sulphide di-....... BS: seer onatoan, 302. G4)25 ean eee > 1100° 
37 ‘MA Sesquid te Usos tate tee Rute 5732) | Stee burns 
38|Uranyl acetate... .. U0,(C, H,0,),.:-2H,0}424. 58)). > agemeaeee 2H,O0,275° 


* Burns at 150°-170°. 


Tt Very volatile. 
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Z Boiling Solubility in roo Parts. eo atin rer 
2 SG ia Cold Hot Alcohol (al.), Acids (a.), | 28d Color. 
ad Water. Water. Alkalies (alk.), etc. 
2 Ae SR an MSOIUIGR Aloe. dal. ws s.. sol; HCl, HSO): sole: tienes. 
pT ea decomposes. fe anel Ll. t tS he [HNO,|gray amorph.. 
ro, aL DECOMPOSES y Mes Hho cigs «plea See PL Se ee gray crystals. . 
4/275 .6° decomposes |.......... s)soluble, CS, 20 248k. black needles . 
SE UB GIRS Pan ee eee dec. 60° _—i{v. soluble CS,, POCI,.. .|steel-blue reg.. 
SU IM ES ie Hah nk ct ins Pate [PPPOE a» 0] deat oa ee dF, SE RY red prisms.... 
NM FE soa oe > soluble decomp. |sol. alk. and NH,OH.. ./yellow tablets. 
ce bots 2 ae RI RAM a I Dea Bo greenish...... 
Diss Suit . ISOLUIDIO. Sees cs Ges soluble cone. KOH, a. .|brown rhombic 
a Ay eae insoluble: Fi WOE. 5... insol. a.; sol. alk....... yellow rhombic 
11/327° DECOM POKERS FSS ss UOT Fes black needles . 
eC Gold | ON OGG ahs Vee Le er soluble: OS, 70.0 ite Gar red needles. . 
Oe uc die id ee Se De DS insol. a.; sol. fused Na,/dark gray pris. 
CO,+ NaNO, 
a ere insoluble BIR... insol. alk., HCl; sol. gray prisms... 
HNO, +HF 
re see insoluble insoluble _ |insol. al., ether; sol. black crystals. 
HNO,+ HF 
0) SEA 2 SEES eo earns Looe} ne oxidized by HNO, dark gray crys. 
bins ats AR 4. s. soluble {soluble sol. alk. sulphides, alk... |black powder . 
hy Ss Seas gee insoluble s. soluble |sol. alkalies........... yellow........ 
Ee earn BOPAPNENG. Wee URAMEES forts bale seth ccana aa teed Hoes yellow octahed. 
BU RIDES, . insorable. KHOR OS. . sol. a., alk. carbonates ;!yellow powder. 
Heat alk. 
21|* insoluble insoluble _ |sol. a. insol. alk....... white crystals. 
22) BOLUM a ORE crack vid Pitt ere ea Mata 4 d. brown need. 
23\t Se Vtg) ole Noe | Bas <<, Un ad Ce ears Dc LES ADM Ee 0 57) black leaflets . 
“Lae ak decomp. decomp. ___|soluble acids.......... crystalline. ... 
7 ee ree RecOluble Oh RU sires ix Meals. Sek Pa e.: bneals brownish red . 
26\red heat v. soluble j|decomp. [soluble NH,Cl......... dark green reg. 
Ep ee ee BORAT ICEC. bes tPah. une k-s Po ack ot oben hoe etet 5 aby dark needles. . 
“+s. foal oe Catia Insoluble. Ve}e Th. es insol. dil. a. sol. conc. a.|green powder . 
29/55° BOUID Ie) | ES en fe sol. CClu, CHCl;; insol.|yel. monocl. 
C8, 
mmr SOLUIDIO S: bP POL. Pe Ro olin ld ee aS black needles. 
Bo FD. insoluble insoluble |sol. HNO,, cone. H,SO, |black octahed. 
Ee a oe ene sol. HNO,, cone. H,SO, |olive gr. pow.. 
hey hg DS IS i ee tM eS ann aL yellow powder 
et oA tata... t's hygroscopic |.......... decomp. by HCl....... yellow crystals 
RE ne Me decomposes |.......... soluble dil. acids...... green monocl. 
36) oxidizes decomposes |.......... BOl CONGs HI GLINn ws aks. gray’hbl.quad. 
AS 0 12a s.sol.HCl;sol.conc.HNO,/gray black... . 
Bole weal ct ct « soluble decomp. {soluble alcohol........ yellow monocl. 


t Volatile at red heat, 


bo 
ear 
co) 
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C Specific 
2 Molec- Gravity. Melting 
& Name. Formula. ular Water=1. Point, 
3 Weight.| Air=1 (A). * 
Zz H,=1 (D). 
Uranyl [ate 
1} ammonium carbon-|U0,CO,.2(NH,),CO, |522.65]........... decomp 
2icehloridery:. 0. sign II ONC Se aeee oe B41 ADbaccacletemeene p fusible 
Senitrate gs, es UO,(NO,),.6H,O..../502.62/2.807 60 .2° 
4|:" phosphate. ... [ate|/ UO;(HPO,),.4H,0 °3/534./66)..........7 2 aoa ee 
5| potassium carbon-|/UO,CO,;.2K,CO,. .../606.90]........... CO,, 300° 
6)" ‘sodium’ carbonate '/;}U0,CO,:2Na,CO,. .9.|542.50)]. .. addihiw lees eas 
Zi sulphates, ./...% 6 <- UOSO ZS One a, 420;.62/3.. 28018: O0 es oneenenonas 
Si acsulphidest 4. 5.030% UOSaakiataee so 302.1571 5 alee. dec. 40-50 
9 Vanadic Acid meta-., HVO,............. 100:.01) © .c60h aaaaie ale ee 
10 i May PY TOSS HG VeOai saan debe 218.03) sant chcewiih ee accee aee 
Li Vanadium Veale. oe, 51.0 |6.025: 1680° 
12! bromide tri-....... VBE eas AOR Ee vite 290: 66) sis eee ee oxidizes 
PO eMeAT DINE 7-15), 055s oo Vite Wo. UR da. ee 63.0 |5.36°) . (2) Sieneeteenee 
14| chloride di-....... VC aks Magis. os 121,.92|3 .23!8tcqsal Hees oe 
Vs Rare Olen cpac td VOILA SUPER ie 157 .38/3 .0018° oxidizes 
16 ftoaitetra-. £06 2| MG). tet dems ole 192.84/1.8653% <= 18° 
17| fluoride tri-....... VIPS tei ta ets ene 108.0 |3.36281%° > 800° 
18 i tp) (te! gl Vib‘ 3 EO iteah ... os. 16205).5;,;. 2 eee 3.H,0,130 
19 M dodtetrasins.ee: WiRgicicdlae hs ccact 127.0 |2.97497° = |dec. 325° 
20 yiGiepenta-, 22 (VE gs Hei sem eure 146.0. |2. 176619 ae eee 
21)! »soxide dis?) 2s! s.%)0!. Vi Ogee ae lay va 134.00|3.64 burns 
22 Al hn 9 goa Baron Page a VO as seein e ocak 150 .00)4.877¢° infusible 
23 nO rh Oo oe a NO paert shee «| ahi 166.00). -</ Seheaies infusible 
Dahan (thi nperite..... aie. VOM bre eee 182.00/3.357¥° — |658° 
25) oxydibromide..... VOREAy Uae camees 226.84). 2. eee. dec. 180° 
26) oxytribromide..... VOBry.alelsrlar «2p 306 .76)/2.9325145° |130°-136° 
2iimoxymonothbloride . .. VOCs oN ee ee 102-46), «beeper eo cane ee 
28; didioxymonochlo- |V,0,Cl............ 169/46). ssi lalieade.|~ «dive aie 
29)  oxydichloride. [ride|VOCI,............. 137..92|2,8853" tears ere 
30| oxytrichloride..... VOC Hidwtes i: 173 .38|1.836175° | <—15° 
31) bisihieide {jsr.J alae ol. VST els 2 107.6 |4.42 ; 
32 Heit AE Aare ee Aso Tae oes cy EP ede 13033 nee eee t 
33] sulphide di-....... VES Aakers fa 166.14)4.2-4.4 oxidizes 
34 fsdris ed Ai dir dee.:. afd 198.18)3.7-4.0 oxidizes 
35 i penta- ol WS, Fd hw i ns 262 .35/3.0 oxidizes 
SO maUl PHALe cc 5 oe os LVI SOD acids ass 3% ADD 211... 3 os, brecene 5 eee eae 
1g. @ Satay Mapes aaa SEE ANID! Cie 130.2 ves a. |=140° 
38|Ytterbiums .......: VRP iets fan os 172.:0 }c atscrretere 1800° 
39): .cacetatei. 4 2.\.hd.00 Yb(C,H,O,)3.2H,O. .|421.13)2.09 4H,0,100°| 
40) ;ehloride............. ..NbC), 6H Ole. ...21886i484. alr 150°-155° 























* At 100mm. Decomposes at 180°. 
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Solubility in 100 Parts. 


Hot 
Water. 


Crystalline Form 


Alcohol (al.), Acids (a.), and Color. 


Alkalies (alk.), etc. 


decomp. 
soluble 

v. soluble 
insoluble 
decomp. 


“eee ee ee oe 
6 le 6 0: @ 0 6 © 0.0 


6 @ [eco @ eJe,is 62 


eecere ever eve 
oes ee ee eee 


5 mS Fe oh ee a [e155 
oer eee eevee 


insoluble 


sol. (NH,),CO,aq.,SO,aq |yellow crystals 
sol. alcohol, ether......|yellow crystals 
v. sol. al., ether, acet ../yellow rhombic 


insol. acetic acid....... yellow rhombic 
insoluble alcohol....... yellow crystals 
insoluble alcohol....... yellow crystals 


4 alcohol; sol. H,SO,...|yellow crystals 
solial.,.conesiHCl....... brownie .i6 
insol. al.;sol.alk..NH,aq.|yellow scales. . 


insol, al.; sol. NH,aq... 





brown amorph. 


sol. HNO,, HF, H,SO, |light gray erys. 
PPR OEE Doce d shane nae opm eGR enka pe poise gray b. amor- 
SOLO HNO Gate aie coc {phous 
sol. alcohol, ether...... apple gr. hex, 
sol. alcohol, ether...... pink tablets .. 
sol. alcohol, ether...... red liquid.... 
insol. al. CHCl;, CSe.../green......... 
insol, ab. alcohol ...... rhombohedra.. 
sol. acetone; s. sol. al., jyellow........ 
CHCl; 
sol-al; CHGI.° insol. CS2l. cael. 2 
soluble dilute acids... .|light gray erys. 


soluble 


eee ee ee eee 


sol. HF, HCl, hot conc. 
soluble a., alk.. .[H,SO, 
soluble cone. a., alk... . 


© 866 Les 0 © p Ss | 60 0 6 a O96) em lee, 6 fal-es © 646 0 06 


© & 8} 6 Oe) 6 ie 6 6) 0) oe 6). 6 @. 6; 6 0/6) 6 (0) » 0 ene 6 0.0 250 


oer ee ee eee 
oot eevee eee 
@) @ @,8, ¢ sc) .e 2 » 


oes ee ee eee 


insoluble 
insoluble 


v. soluble HNQO,....... 
soluble HNO,......... 
soluble dil. HNQ,...... 
soluble alcohol. ....... 
insol. al., ether, benzine 

a.; sol. HF... .[HNO, 
sol. hot cone. H,SO,, 
sol. alk. sulphides, alk.. 
sol. alk. sulphides, alk. . 


black crystals. 
blue crystals. . 
yellow to red 
brown [rhomb. 
red liquid..... 
brown powder 
yellow cryst... 
grass green tab, 
yellow liquid. . 
metallic prisms 
silvery prisms. 
black plates .. 
dark plates... 
DisCk Sau 





soluble alcohol. ....... 


eee ee eee etpee eee eee eee eee ereeesesel|eo se eevee eseee 8 


S| Boiling 
& Point, 
3 °C; Cold 
i Water 
BAS, cs bethenest we 515° 
2|\decomp. 32018° 
3|118° 200 
es ee insoluble 
ee SER ES ceptel> 7 .415° 
od ee aay soluble 
oy RS GS Tee 16. 613.2° 
a ee s. soluble 
Re s. soluble 
8 eee s. soluble 
le ape eee insoluble 
1 ese soluble 
oe SEA | MS ne ge er ee 
A ee aera soluble 
SA en soluble 
16|154° [heat] soluble 
17\subl. red insoluble 
MRT 5 dete picket’, soluble 
| es ee soluble 
20)111.2° soluble 
2h eee ep ae me insoluble 
‘SG Te s. soluble 
4 | a Pees insoluble 
Bea eric. OF i. 0. 820° 
OS, LER gee ‘soluble 
26|* soluble 
Ete sd a ST. insoluble 
<1 ES WY Go insoluble 
MEA ta. 243106. 5 «4s Je.) decomp. 
30)127 .19° v. soluble 
ae Pa insoluble 
art. . siscteasp ts insoluble 
ee UR eg ge 
Rf. oie. del. Sin bade ke 
CEE EES DOR Sl Poa ae Il 
SE. ors brecy nd » v. soluble 
37|—109.1° 28.4 ¢.¢.17° 
38 
a v. soluble 


ea wwllede ds. 6's 


eer eeree ee eer eee eee eee 


{+ Melts in electric are. 


STS 12 6 6 6 Ore eRe] 6 6 0 6 6 6.8 Bie 6.0] © Oe 6 a 6 86. 0 0.0] 0 2 © ote 6 © 0 0 00 eo © 6 0 © 0. 0. 0,0, 4 }8 29 0 8106 8 © a 6 0 ole 


hexag. plates . 
greenrhom. pr. 
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Ki Specific 
2 Molec- Gravity. 
S| Name Formula. ular Water = 1. 
cS Weight. Air= 1 (A). 
H,=1 (D). 
1/Ytterbium oxalate.| Yb,(C,O,);.10H,O . .|/788.16 |2.644 
Dihoxideayy. HOY DOSER Cite ia 392.00 |9.175 
3| oxide hydrated. .|/ Yb 0, OE BURR Sc 500.10 
4| selenate........ Yb, “(Se0,) 9. SHLO*.. AOP7V73 15-49 
5] selenite......... Vbx(SeQOg ys eats. 715.60 
6]. ‘sulphate.:...... ¥-bs(SO) see... 632.21 |3.62 
7 Ba OU Oa ears Yb,(SO,)3.8H,O. . . ./776.34 |3.28620.6° 
Si Vetta Nets oe ees VG Ue PUGH EF 89.0  |3.8015° 
9}. bromate........ Y.(BrOs).,.18H2O...|1287.808]..........- 
10| bromide........ Ni Bre AN S62 328.76 
11 ctpunontall ke YtBr,.9H,O........ 490.90 
12} carbonate...... Yt,(COs) 3 ELOVE. 412.05 
Tal vechlorides  .. ~.. Y (Wwe ss Ae toa ars 195.38 |2.818° 
14 Eo AY Bere YtChL.6 HO ese: 303.48 (2.575 
15) ofluoridey...... 2Yth HOUR ee... 310 .02 
16; hydroxide...... Wit EpOhs AMS cs 140.02 ° |... 
SUT Ca ere ViCiy LOCO RS ae 469 .76 
TSice nitrate wiine «is Yt(NO,);.4H.O..... 347.09 |2.682 
19 SEMPER. £5 wis a YtqNO;) AGHLOU . 883213 is < <4.ae eee 
20) oxalate i. sci. . Yt,(C,0)3-90H.O0%. .. 1604.14 | 10°) eee 
DEMORIIO Oe aide ie cs +. On i eh ae coin a, 226.00 |5.3518° 
22 ei phate. ewer i VE(SOD ES i tas eet 466.21 |2.612 
23 BR Bata ots che @ Yt (SOP ssELOore.; 610.34 |2.558 
PAIZANGN Asis Ia. Zitix ARERR PS os 65.37 !7.14216° 
wo) macetateyed, 6 iS.F Zn (CHO) eos « 183.42 |1.84 
26 ft erallogl. ooh Zn(C,H,0,),.3H,O. .|237.47 [1.72 
QA} AMIGC Hs). es & <n GOUNS) rae meee 97.42 |]... . es 
ZB) ee BESOMAULELI os so Zn,(AsO,),.8H,O ...|618.16 |3.30915° 
29 bromates....<.. Zn(BrO,),.6H,O....|429.31 (2.566 
30| bromide........ ZO BEI th QUAI ess 225.21 |4.219% 
31} carbonate:....... ZNGO, Bias OMAN & 125.37 |4.42-4.45 
o2|)-chlorate.'v...... Zn (ClO,), GHLOM.. . 340.39 ||. .Weeetetr ae 
33} chloride... ..... VAG BAe es. 18 gee 136.29 |2.91% 
34| cyanide........ Zn (CN yA cae San 11739 8 4S ee 
35} ferrocyanide ....|Zn,Fe(CN),.3H,O.. .|396 .69 
36| fluoride......... TW SE Ale, 103.37 |4.61212° 
37 Cf BIA ae (A OWs ROMP. gee 175.43  |2.53512° 
38} hydroxide...... Yan (0) 0a ee 99.39 |3.053 
SO RIOU AUC) ces eee laas YANGLS He SHOE Aa 451.24 
AU GR IOGIAG sis fia. + fps VAs PR ae Soh 319.21 ||4.696 seamen 
BL te UM TALG vey o).'0%s 2a Zn(NO,), -60,Otceee 297.49 |2.06518° 
A2ernitridey git. s/s. Ug Neeen deen 224.13 


* Sublimes in vacuo. 


+ Loses 3H,O at 100°. 


‘|235°- 


ooo ee eevee 


oe eee ewe ewer ote ere ee ee ees 


osvecev ae Cee 6 he Ce 6 6 2 6 6s 


oe eee eee ere efter eee er eee 


© ee 6 6 6 0 6 6 6 Oi ee 6 be 6 6 8 6s 


ee ee 6 @ 8 0 06 0 6) © F 6 oe 6, wee 


160° 


eee eer eee eeteerer ee eee 


oee eee eee 


oreeeereee 


dec. 1000° 
8H,0,450° 
419° 
242° 
257% 
dec. r. ht. 


oeerereeeee 


eo ele" ae" a) 8” 9 @ © 7) 10 ss 6 ere eo, © 


734° 


decomp. 
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| 
Z Boiling Solubility in 100 Parts. Gssciilae Rone 
E} °C,” Cold Hot Alcohol (al.), Acids (a.), and Color. 
a Water Water. Alkalies (alk.), etc. 
| are 0.000583 ..+......./S. Soluble dilute acids . .| crystalline. ... 
| eee ae insoluble yh! i. PF. <.-,.0. soluble -ho¢,dil. “dcidss s+. ah lee 
+ GUNS oe insoluble: yiy7e.),........ v. sol. acids, KOH insol.; gelatinous .... 
<a caees e decomp paimDble™ « . |.cbeGriee Coals: [NH,aq.| hexag. plates . 
OreeiL t) 732... PIBOFU DIE DAL ve xc CHES O Ce to's 2 e 2s Bi bee 
ON whlttd le tts: 44 20° ARG OUR | sb Lor ea ee is het ae eee ae 
EP biat ace Tis soluble Bueoluble yy eey cis AA ee). prisms. 
8]...........|sl. decomp. {decomp. _ |v. sol. dil. a., hot KOH | grayish black . 
2 UREA RU LG PI WSS SS Part 5.8) Rage By Gg ee nr Pe Pe Dn hexag. prisms 
LL) gS iy ee ae masouble, wor Fe oS. sole aleunsolfether 4 2.,.|298eis 2. > whee 
(MS eee Vi sollibleMp} .@Fo 2. sol. al.; insol. ether. ...|tablets....... 
ai aoa ae mnsoluble. (aif See.... £1 7: Seesain(:COag:: ) 7 soll sites tows 
oat, TOMY «sesh, . ical la Gore Se ot cece See UP ee Ae [(NH,),CO,aq| plates........ 
Paes SR OR: v. soluble |v. soluble |sol. al.; insol. ether. . . .|rhombic prisms 
RS ae ae msolible, Wie sees as. s. soluble acids........ gelatinous... 
een geo, oe insoluble |) ti... «... insol. alk.; sol.a., NH,Cl./gelatinous. .. 
1 RS te Ve soluble: 74) AS... solv.al.; s.fsol: ether: 23}. diene 
tA oT solublafi 4.3 )\.02.%..s 0... BOL COHGSHIN ©.) Mie prisms: ).).i842 
Bene aa mapoluble ere s..:.« sol. al.; ether. ...... crystalline. ... 
te se ae O7000T8 7h) eA os. s solv HCl ents. tol %.: tates 
ian. ete, WOSGLUDIGL, Ok onl rah. sole ae InsOlNalkesenyes crystalline.... 
rts aisha ty 1.52 siisotuble, .|sol? sat. KeSO,aq...<:.2 . | ete oo tee 
ae 9.3 4 ,8100° s. sol. H,SO,; insol. al...|/monoclinic.... 
24/918° insoluble insoluble |sol. a., alk., H.C,H,O,. .|crystalline. .. 
25|* 3025° 44, 6100° 25825> 5166 n al wo 3s mono. leit 
26\T 4025° GER OO sie | eh eehga  He Po. hecho 
eset iscanks ot. » deconip.. Av sB@S) cA... dec. by al.; insol. ether.;amorphous ... 
+: en BO a insoluble 40) ets... sol. HNO,, H,AsO,, alk.|/mono. needles. 
29/\f 100 VesOlubleign7g. sf Ree. ees regular)... sisi 
30/650° 3909 670100° v. sol. al., ether, NH,aq./needles....... 
at, SSG: . 0.00115° insoluble _ |sol. a., alk., NH, salts. .| rhombohedral. 
32\decomp 652° ee vy. solublejaleohol *....... <\enj..- 3 [prisms 
33/730° 209°° 616 100° 100125 al., v. sol. ether.|octahedral or 
Sea ie meoloble aa. Petes): insol. al.; sol. alk., KCN] orthorh. prisms 
| re insoluble’. i. GUS )..ni 4 m80l<41.Cl sol: NH.20.- \aiyah pre ee bee 
Betas Abstiix)si0). s. soluble soluble insol. al.; sol. hot acids .|mono. needles. 
ae 1.618° soluble soll Ni¢ae.7 a. alkiis. :hustetea sare 
LOE aay 0.0004218° jinsoluble  |sol. acids, alkalies... .. rhombic prisms 
| ee ae 0.877 1 RS Fe sol HINO] NHsa0. alk. eerste eet. oe 
40|/624° 430° 510100° sol. a., (NH,),CO,aq....|octahedra.... 
41/§ 131° 324 . 50° © v. soluble alcohol tetragonal... 
Nae ae ME hive Sete es ola ate cen ares ca tae’ cis QIAY Pet ae 








t Loses 6H,O at 200. 


§ Loses 6H,O at 105° 


CHEMICAL ANNUAL 


Specific 


s Molec- Gravity. Melting 
S| Name Formula. ular Water = 1. Point, 

f Weight.| Air = 1 (A). °C. 

H,=1(D). 

1/Zinc oxalate -.'./ 2)... TiC 50; DHLO™ hence. 189 .04)*2 75821757 of. 
DIME OXIGG Ya tar eRe YANG DURGA) iene 81 137/578 Oe aes oe 
Ba) Oxide per- iar LAOS IRAE rata ters 97:37). Ba CUE re eee 
4! oxysulphide....... ZOOWZNSS Peep « acyl E78 581)... SLO 
5| permanganate..... ZnMnO,.6H,O..... 292.40). Sania 5H,0,100° 
6| phosphate........ ZOE Ose eae 386 .19/3 .99815° red heat 
7 matt Bae ute ee Zn,(PO,),.4H,O ....|458 .25/2.76-2.85 |......... 
8 Reet Ur Neg we Zn, (PO,);.:8H,O*. «':515380241/ 3 VL O91? tae cee 
9 i acid .. . ..2nH,P;0,.2H,0.. 1295.51). 0). semen eee 

10 ae PYTOH Is Zn POE aes ore es are 304. . 82) te ee ay ava ee 

Di phosphide .°.. 25 ZEEE LPB Meee heetane 258 .19|4) 551002 eee eee 

12) i salicylate °F. 2208 Zn(C,H,O;)23H,0--.|393 250) eee nase 

13) sulphate s/o: UNSO NCA VA oor 161 .44/3.623515° — idee. 600° 

14 Sarat MS DUS THOM. Seas 287 55/1 .966116-2°  |50° + 

15| sulphate......... ZnSO, 6HAO' 0. 269 .54|2 077iueat) et eee 

£6) -sulphide.).- 72). ae OO ee Pag ee ie AR 97 .44|3.98 1049° 

17 PENSE Dende) 42% ZS Mes ee wae ie) eset hehe 97 .44|4.03-4.07 |1049° 

DS) sul phite 2st 755-8 27nSO0,,5H,0 0. 380 . 96) SIO oF hea ncemeateeee 

LOZirconium: 2°." QE LR Oe oer aan 90.6 |4.15 1500° 

20 AG? | ses taran Agee A ako RAL SAD cis oe 90.6 |6.4018° 2350° 

ous ‘bromide... ste ZEBY, 2 bee ek A10:28) ... . sis Gitte ae aoe en 

Bap CALDIGG, os se. cee Any Os he ORLA ec opa es 114.60}... . teen a ae 

23| chloride.......... LE PORE Se 232144. OG CBRL ET ahs oe 

24) fluoride.......... DLP OS, Gare cele 166.60/4.433316%,. |... see 

25| hydroxide........ TOH) Sats eke 158.63/3.25 2H,0,550° 

BOPeeIOdIde etl. eetere ea ETL Che State 598.28) . . {SUM lee ae 

DTP PMILLAC eat sheet Zr(NO) 25 HO. a. 428,12). AeEioS dec. 100° 

2S] Ls OXALATE) aiaierereahe' o's Zr(C,Q,),.2Zr(OH),':|683./ 86). 22. teas decomp 

oxide’ dis, Peony: a DIO PERM Ce Cone 122 .60]5 2500° 

30 bd ai alae pag Ls A ZO, haa. oe 122.60]5.7515° 2500° 

31 EN DOTA 2 state te /ctr LO PO t s toe 138.60]... 2.) SS sve 

32} oxybromide....... ZLOBr,.3dH.O &.. 5s. 320 349) 2 sce eal a eee 

33| oxychloride....... ZHOCIAB BOT 2s. 321. G5). HSAs eee 

34] oxyiodide.......+- Zr1(OH),9H,0......|222.80|. 2ulvettes| aaa 

35} oxylodide........ Zt O SHOU 5 504257) 226 Vea decomp. 

36| sulphate.......... Zr(SO,),.4H,O...... 354/280]... c's » Sleds eee 





* Anhydrous. 


t Loses 7H,O at 280°; dec, at 600°. 


INORGANIC COMPOUNDS 





Boiling 
Point, 
° 


Number. 


seer eo eoeereses 


ee pp. 2 @ qe je ‘oe 


SS) oho as tes 6 4 
a ee ee 
eee eee ew eee 
see eee ere eee 
oe o 6 ee oe Ss 
eet © © belle chee 
oe ewe ere eres 
ee 
oni ale @ 610, 'd.ser 0h ¢ 


eee Pee eee 


15 
16'subl. 1180° 
17/subl. 1180° 


SLs 6.0 6 6 arte oc «a 
oer ere ee ee @ 
Bia) S08 Te Cle as © 


oe ere eee eres 





23|400° 


Sol Wie eceys, o 6-6. 0 
« 4s 6. eye ¢ 0 fe 4, .¢ 
Cave sioecvnves 
ee eee eee eee 
©, S06, Se 8 Sue, © © 


© .@) @ +0 (0 0 @ ee ee 


seo erer ee eve 
see eer eevee 





ee eo eee owes 
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Solubility in roo Parts 





Cold 
Water. 


0.0007918° 


0.001 
insoluble 


insoluble 
insoluble 
decomp. 
insoluble 
Jnsoluble 
520° 

43 .020° 
115. 20° 


0.00069 
0.000065 
0.16 
insoluble 
insoluble 
decomposes 


soluble 
1.388 
0.02 
soluble 
soluble 
insoluble 
insoluble 
insoluble ~ 





soluble 
v. soluble 
v. soluble 
soluble 


Seals Sl Se tel ere 6 Ce © 6 oe 6 6m 0 See] oe « 2 ee ee 6 


eeeeeererer ee elee eee ees ee tise eee eee eerie eee eee eee ese eee ew eee s 


Bid Ok Mine ORs “Seip ) Gl) 0. (eye se pee & 6) jess: 








Crystalline Form 











Hot Alcohol (al.), Acids (a.), | 294 Color. 
Water. Alkalies (alk.), etc. 

2 Ae ee SOLPACIOS, Alicstn ticd apie Aet aati eee 
See sol. acids alk., NH,Cl. .}yel. hexag. or 
Sh MOT ae decomp. by acids...... [amorphous 
solubletHGls...7 oe: yellow...... Ps 
v.soluble jdecomp. al., acids..... dark blue crys. 
ARNT sh sie A REG a ete rede [saltsiior preIe eh... 
eid dind vcs tad viisol. a.,.NH,aq., NHjiprisms'oPn... - 
viata a ak soluble alkalies........|rhombie plates 
chcvaUetas PU aRe Ae) te elie ane triclinics > dae 
Lt CORE solar} alk., NH ag «ie wei aa... 
he robe sol. dil. acids........../octahedrons .. 
Rha ne eS | soluble alcohol. .......|needles....... 
95. 03100" Ot isisdlivble alcohol ... 3. -\7O Bea 
633 .59100° |s. soluble alcohol. ..... rhomb. prisms 
or monoclinic 
mono. or tetra. 
insoluble‘ * jv! soli.a.; insol.H .C,H,Oj fis. 2. 22 ee 
insoluble _ |soluble acids. . .[NH,aq.|gray crystals. . 
deromipe sHnsol.«ale.sol... HO. | tise meee 
insoluble _ |s. soluble acids, sol. HF. |black amorph. 
insoluble {soluble hot acids, HF. . |gray crystals. . 
SE, Pr ictal as oleh ok Gola (5 nearer ace) crys. powder. . 
solublesdiltite Fl 4)... steals, opel y eee 
decomposes|soluble alcohol. ........].......5-006- 
decomp: {soluble HF.....:,..... hexagonal. ... 
insoluble  |sol. a.; insol. alk., al....|gelatinous.... 
soluble sol. a., ether; s. sol. CS,./red br. crystals 
déecampiy oie deo thon insol NGL AC: este ihe sean 
Nee ders Sole (Nu CaO a ECL ee Lake ene 
So lLgeaeares sol. conc. H,SO,, HF...|amorphous.... 
SEAL ees LB Me ee Fon Mere quad. prisms or 
insol. cold dil. H,SO,... [hexag. 
Sa ai ae 9? SEE ny BLT SE aero needles....... 
decomp soluble alcohol. ....... needles....... 
pee oS ge ACRES ag eR ES amorphous... 
VO SOUIDIE I VESOL. CURED... 47.2 ches needles....... 
146°9.5° sol. H,SO,; insol. al... .|crystalline.... 


t Yellow regular tetrahedral or hexagonal rhombohedral. 


XXX.— PHYSICAL CONSTANTS 


MOLECULAR WEIGHT, SPECIFIC GRAVITY, SOLUBILITY, MELTING 









By 
“ey Specific 
2B Gravity 
q Name. Formula. 
z 
LA bietic acid iis ah.) 3 C3 pH gg Qg .s-cin-a's inte boca were OO 20), learn 
2)Acenaphthen,.......... Cp Hy(CH,)s. 40s. 0 EL OROOB MA OBagae 
SAcetal enacts. Ves 2 .eyebanel! CHIGH(OC Hp yjcaanc mee 118.12/0.8314% 
AND ctr Ks) och gi boa ee CH,CH(OC,H,)q.«.«.+ + ++ fLISPR2OSS2aae 
5|Acet-aldehyde.........../CH,CHO..............| 44.03/0.78761° 
Gliferitse deta KK.) os oe ee RAGE CH,CHO. ..s..20.40 0. ft 44.0510 70-0 0790 
Qi aAlGdeines,./. «+ «beeen CH,CHNO.. .2.-2.../2... | 58207 ae 
BRP ATOIGIO oe s/o, «sa arett ah CH,CONH, /8 “cu we. 2...) SORGSiT ae 
Giearilids tei. )<:5,. 5. settee CH:CON FCAT eas ost, 135.11|1.21054 
10jAceticiacid. . .....01.. 0.1. 3 CH;.CO.H?. wea es. ce OO RDS ee 
Alas t pce ete CIS.) ois» Sipe CH,.CO,H.............| 60.03/1 .048—1 .049 
12, anhydride). {).(..00.|(CH,CO),O cua... LO2TOS ara 


This table has been compiled by E. Emmet Reid, formerly Professor of 
Chemistry Baylor Univ., Texas, now Johnson Scholar Johns Hopkins Univ. 

Most of the older data have been taken from standard works of reference. 
Many of these figures have been verified by reference to the original publica- 
tions. The current apsistasi hs have been thoroughly searched for the more 
recent data. 

Nine specific gravities of solids and 103 approximate solubilities have been 
determined by the author. 

The constants given in the lines preceded by the letter K. were determined 
for the Chemical Annual by C. A. F. Kahlbaum. In a few cases blanks 
in these have been filled in from the literature. Such data are enclosed in 
parenthesis. 

The boiling points were determined by him under the following conditions: 

1. The distilling flask was of such a size that it was about half filled with 
the substance being investigated. Whenever possible a metallic vessel was 
used, on account of the well-known tendency to superheating in glass vessels, 
especially with low-boiling liquids, such as aldehyde, pentane, acetone, methyl 
alcohol, ete. Ether, for example, boils in glass vessels as high as 50°. When- 
ever glass vessels were used a piece of asbestos paper having a circular hole 
of 4-4 the diameter of the distilling flask, according to the boiling point of 
the substance investigated, was placed under the flask. 

2. Heat was supplied by a pointed non-luminous flame without wire 
gauze. The size of the flame was regulated at the beginning of the experi- 
ment so that two drops of the distillate were produced per second. This 
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Solubility in 100 c.c. Melting Boiling 
Point, °C. | Point °C. jie sera 
G. = Cor- Cc. = Cor- and Color 
Water (w.). | Alcohol (al.).| Ether (et.). rected. rected. . 



















1|insoluble v. soluble . |leaf. or mone. 


v. soluble |182° 

















Pe, rae © Be et en 229.5° C. |rhombic/al. . 
BIO oar oa) ora) ; 01h Reem Ketan eka, ant 
45.5 ore) co . |102—4° 

5 ora) 00 ora) —124 .6°/20.8° 

6 co or) co abt. —120° |20.5—24° 

7 ee) 00 oe 47° or 18° |114-5° Rupees Aaa byt. 8 
S07 10. PA yea Ve v. soluble (82° PP GE hexagonal... 
9/0. 54% 46.7” soluble bit2on . 4 5052.G. rhomb. lf/w. 
10 ore) 00 00 LOS ce WSC: ee pee 
11 oa) o-) oa) Eatethers oi\Llaeco colorless..... 
12/decomp. sol ore) 0 erent Slog son 


rate of distillation was maintained during the entire experiment. The 
distillation was discontinued when 90 to 93% of the liquid had been distilled 
off. The temperature was observed as soon as the first drops of the dis- 
tillate fell from the condenser. 

3. All boiling points refer to an atmospheric pressure of 760 mm. When 
the atmospheric pressure was abnormal, thermometers with movable scales 
were employed, water (B. P. 100°), aniline (B. P. 184°) and quinoline (B. P. 
238°) being used as standard substances. 

4, The boiling points given are the limits between which the greater 
part of the liquid distilled. 


ABBREVIATIONS 


The following abbreviations have been used in the table: abs. = absolute; 
acet. = acetone; al. = alcohol; amor. = amorphous; anhy. = anhydrous; 
at. = atmosphere; bz. = benzene; chlo. = chloroform; cryst. = crystalline; 
dec. = decomposes; et. = ether; exp. = explodes; hexag. = hexagonal; insol. 
= insoluble; leaf. = leaflets; lig. = ligroene; acet. = acetone; mod. = moder- 
ately; moncl. = monoclinic; need. = needles; pris. = prisms; quad. = quad- 
ratic; s. = slightly; sol. = soluble; subl. = sublimes; tab. = tablets; triclinic 
w. indicates that crystals separating from a water solution are triclinic in 
form; v. = very; w. = water; yel. = yellow; 265°°° indicates that the sub- 
stance boils at 265° under a pressure of 100 mm.; a small figure to the right 
of a number denoting solubility signifies the temperature; «© = infinitely 
soluble or soluble in all proportions; >= greater than; <= less than. 
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1)Acetic anhydride(K.) . ..|(CH,CO),0O............ 102. 
2)Aceto-acetanilid (K.)....|\CH,.CO.CH,.CONHC,H,. |117 
3/Aceto-acetic acid... .|CH,CO.CH,CO,H ... 102 
4 cs ether cages: CH{CO.CH. CO. CE eee 10 
5 g eal G05 Seo 4g (8) 5 | CO. CH, sCO ie itt .{130. 
GLA CCLO Lean 15 am vias |CH,CO.CH,OH 74. 
MIACELONE .10).' 3 web tuetsies we CH,COCH,. 58. 
Bein IS) oak mareve ne ot CH,COCHG. .. haa 
9)Aceto-phenone......... CH.CO.C Hoe aitcg ce 
RO. % (OY ace ate sat CULO Haan 120 
MITA GETORIM C. 0) 2 G0. a hits aie (Cl ONO A. soe ose ee 
12\Acet-o-toluid........... CH,CONHC,H,.CH,... ..|149 
13|Acetyl-acetone......... CH,COUH.COCH, ©. sem 100 
DAM DYOUUCO as We: -ctegte «sls CH,COBr 122. 
Ma es ALOTIOG Wore bcs shag paern ee CH,COCI. . 78. 
EGA CATV IENO 21 Woo nant ecengd 5. v1.30 He G Ce. 26 
17 ‘cicarbonic acid: .... .).'. CO, H. C: C. CO ,H+2H, O 150. 
18} tetrabromide (K.).. ‘\CHBr, CHBr, ee ee Te 345 
19} tetrachloride ai tee OE Og PE eee ore 167 
20|Acetyl fluoride. .|CH COF. 62 
Ste TOCLCLO Ie eats cos tester Oe CH ‘COL.. map Wl 
22; methyl-hexyl ketone (Is)|CH CO. CH, CO. C rept ‘pcovat lea 8) 
Jf) Wain (raha ee <0 Leper iene BAN (CH 3CO), O,. bey die: 
24; propyl aleohol YP doorigtic CH,CO. (CH,), CH JOH. +1102 
AD PeT OAT ELG ste aes aes ee Mare C,,H,.(C, LOVING: . .|3843 
DUT Gia cre we hint vate NH,.CO.NHC,H O. .|102 
Pi TACOMC BCI ¢ ae terete sf C CH. Abs .|128 
BLA COMIIC 2 C1G cis svele epee C "H,(CO, che AE or « 174 
POLRCEINGDE 304.4 Ysa! a's viens CHa SCH. 179. 
BO A CUO rey sep sahe = ese Cho CECH Or. a. aetna 
CLRCL VG: ACIOs caus Wares tee eis Ve Ole WO 6 Pa eter eds co np 7 
32|Adipic acid. Sphere LEE.) Cok ane ie 
33|/Aldehyde ammonia...... CH CH UOT) Neca 61 
34) benzoic acid (o.).. : silent ahcrore apt earrath 150 
35 s sage dies ‘Wek NCOs, HCH Oe e osncc: 150 
36 as @. ‘i betas COPE ae Plot. 150 
37|Aldehydine. . es as Tee a We ed ole Be 121 
SEN LoVe) Set gh og a alg eh Ro CH,.CH(.OH)CH,COH. .| 21 
BOA CATING 77 tp euriers a ore C,H,(CO),C,H,(OH).. .. .|240 
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Formula. 





Specific 
Gravity. 
pihdentoy =t1, 


Air = 1 (A). 


077538 


02822 
02438 
.7970% 3 
. 788-0. 790 
032918 
1.02838 
. 88687 


OBR eRe 
‘9875° 


.1051% 


86 2. “O7E- 
.82]1 . 58238 
.03}1.0369° 
.OO}1 Lie 


® 06% © 6 @ Cue 9 0) 6 


2 G0 @ Sib phe Oe ae 





@ 0 aoe @ were’ oF a Ve 


.13/0 .9184?8 
.06/1 .10941° 
.06 


oeev ewer ee eee 





8 
=| 
| 
Z 





1'sol. dee 
2iv. s. sol. 
or) 
s. soluble 
s. soluble 






insoluble 
v. s. sol. 
v. soluble 
0.8619 ° 
Tana 





16/0.118 g.? 
17\v. soluble 
18jinsoluble 
19|insoluble 
2015 c.e. 
















29\s. soluble 


40 

ore 
1.415 
v. soluble 
v. soluble 





Water (w.). 


ORGANIC COMPOUNDS 


Alcohol (al.).| Ether (et.). 


8 


soluble . 


888838: 


soluble 
soluble 
v. soluble 
8.08 

ore 
decomp. 
decomp. 
600 c.c.!8 
v. soluble 
soluble 

00 
reacts 
decomp. 


ore 
dec. NaOH 
v. soluble 
soluble 

1 ans 1077 


v. soluble 
soluble 

saentoble 
v. soluble 
v. soluble 


v. soluble 


v. soluble 
oa 





Solubility in 100 c.c. 


soluble 


888888 


soluble 
oe 
v. soluble 


soluble 
soluble 


v. soluble 


0 
oe 
ore 
soluble 
O 
oe 
v. soluble 
insolublet 


Meltin 
Point, °C. 
C. = Cor- 

rected. 


7s ee eevee 
“er eerevreee 


oer eevee eee 


Boiling 
Point, °C. 
C.= Cor- 

rected. 


. |137—40° 


SF 16 Ves ie con when es te 6 


239-42° d. 
145-7° 
10,, 5°750 


. {108° 


234-7° dec. 
630% 


.|208-9° 


.|218—9° 


.|164° 


S. soluble 
v. soluble 


soluble 


10.605 


s. soluble 
v. soluble 
vootable. 
v. soluble 
soluble 


v. soluble* |v. soluble 


* Soluble CS,, KOH. 


191° dec. 
107° 


153° C, 


70-80° 
97 .2° 


. |164—6° 


285° 
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Crystalline | 
Form 
and Color. 


becomes yel. 


leaflets 

usually yel... 
prising, sieece 
orthorhombic 


ere ee ee ee ee @ 


; crystalline. vee 


wh. > yel.... 
colorless..... 


PER tend ae 


dec. 


triclinic/w. .. 


‘= Nleatetsn sauce. 


> 360° sub. 


[52 .4° 


140° 
2657200 
100° 
dec. 


sub. 


. .|173—4° 
.|{90-105°?° 


230-002" 


430° 





rhomb. leaf.. 


(riclinie nd. 
rhomboh..... 
moncl.leaf./w 


.ism. needles.. 


needles/w... . 
thick syrup.. 
red triclinic. . 


ft Soluble Chloroform, C§,. 
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Specific 
Molecu- Gravity. 


Formula. ar Nesey: = 
Weight. ——TaGAny 





Alizarine 














1 B-carbonic acid. . . .|CO,H.C,H,(CO),C,H,. .. .|284.06]............ 
BUA MATILOMN es hohe es COBEN Oe ae [(OH), | 158, 21 0e as cee eee 
SVALIOXAN Tin). & oar ebiehes C,H,N.O,+1 or 4H,0 | |142. 10) eee 
AVA li yl acetate, 2. 6 wre egerepee CH, ‘CO, C akin .|100 .06/0 .9376° 
Dia ACETIC ACIG. a. ieee ees CH,: CH, (CH) 00. ie . {100 .06|0 .9843 ¥ 
6|Allyl acetone.......... CH,.CO.CH,.C,H, 98 .08/0 .83427 
(ieee DI CODOL. See oe ot erga a CH,; CH.CH,OH.. . a. «2212080510 6401ae 
Be ie CK): oveane. »o/CH CH .CHLOR h 05) tae Opes ent 
Oe AINING... 1s hoiscsteee Gite t ws CH GH GHAN Hie 57 .10/0.76881° 
TOMeeniling Fee tales 2 C,H,.NH.C,H,..........{133.13/0.98225 
Liler benzene? «. saackacuy C,H;.CH:CH.CH,.. 4. :..|/11320810, Gitar 
12). benzoate. ©. sme.) .-|\G,H, COC Hie 262s eee ee 
Pam Dromides-.". 2). .cepgi CH,: CH.CH,Br. . .,121.00]1 .43615 
14 Buterntolec snioa el NCH CC HEA COs C,H,. SS 10 
Tole CHIOTICS Ve .-- cer syaete 4 2 CH,:CH.CH,Cl. ........| 76.4910 .9371 
Gly cinnamate (K.)....:../C,H,.CH: CH.CO,.C,H,. . {188 .10}1 .05238 
LVS CVANie) ot. 2. erp apa =» CH “= CHIGHLCN] hen 67 .08|0.8351% 
Le Maother ita beetle (CH,: CH.CH,),0 ......| 98.08/0.804618 
EO EOIN ALG ie tetbee cpt ss HCO,C,H, oo ns ss ss | S05 00/0 eee eee 
BUM OULU EA 1 vette seca) tt fs CH,: CH.CH.I..., ....:.. |168 00 beset 
2) soa yl ether tm aig « C,H7.0.0, Hag: s < es euch +0 | L28 aoe 
2 ASODULYTAtC... .\aa.)' C,H,O,.C,H.. .. . ss es ibe Or 
DO ISOC VAIN ss tovjesabeyevei<.~ CUHNGi. sacs ese Cotes pelt ces Ce 
Pd isoyvaleriates. yet t 5%. C5H,O03-G,H a. ct. sls (Lae ee 
COMET CA DOAN 2s). nls eierad e's CH,:,CH.GH,SH... .. 2.1) 140) 1 
Coma Mustard. Olin.) 0c) oe CH,:.CH.CH,NGS.. ......|, 99 14/0, 0173" 
LIMP ORKALALO (Nes ols ese a tas CO AC Hs )ecteyes scott ota Omics eee 
28| phenyl ether......... CE OGLE gercae. tetera 134 .08)/0, 985638 
29nephenyloureals. 2.4 | os C,H,HN .CO'NHG,H, ....)./1 76518) 2. sie eee 
DOME DY TICING'( Q) "0s sisgeiahert CoH AC HN. vee ee aan 119.1110 .9595° 
ieee tigidle we is. ae ghee (CH,:.CH.CH,),S-.o.2. 114.14|0.8877% 
SA ISUKOOOCYADIAC) aman 2 4|Oghl pean. > akan ect eee 99 .14/1 .0561° 
BOT IVIENO ele ee leita chet ats CH,.C: CH. bg s5 ess ge 4000) 
LO MTU Crewe. hy ohms ot) CH,.(G;CH)O ... 2.25.) 56.03) eee 
35|Aluminum ethyl........ DNC ORG Fy RS Atpica bey 114.22) es seinen 
SUERIXLCLLEV Ac otsiets >» sab tastes ALICE) es. hieccone soaeaett = 72). 7) eee 











ORGANIC COMPOUNDS 










Number 


Water (w.). 








1\s. soluble |mod. sol. _|s. soluble 

2|0.67° v.s. h./v. v. s. sol. |insol. 

3\v. soluble {soluble Ras 

4\s. soluble ore) ore) 

5\s. soluble |v. soluble |v. soluble 

6/insoluble » ee var 

vf oe) ore) co 

8 oe) ore) ore) 

9 ova) soluble ore 
10/v. s. sol. soluble 
Lipeeeawia.t: soluble 
13)insoluble soluble soluble 
FE. tp eee soluble ve 
15jinsoluble {soluble oO 
16/insoluble — |v. soluble re 
LT eat «x3 soluble ae si 
18 s. soluble or oe 
DON eR ot: soluble 
20jinsoluble {soluble 
23's. soluble {soluble 
ZAI... 

26 v. s. soluble|v. soluble |v. soluble 
27\insoluble — |soluble 

28| insoluble oe ate KCN) 
29]. . a SOL, + bZs 
31s. soluble co oe 
32) insoluble Breet ae eit ip 
Seth steed C5, ~ 2 . .|8000 c.c. 
34/s. soluble ADAR Soet gta 
35\dec. 

37\insoluble vy. soluble |v. soluble 
38)insoluble s. sol. hot |s. soluble 
39/v. soluble {soluble ag 11, 
40\v. s. sol. soluble soluble 


Solubility in roo c.c. 





Alcohol (al.). 


feta 


PIL SSEOF deci. oo Pe: 


Ether (et.). 








Melting 
Point, °C. 
C. = Cor- 
rected. 


Boiling 
Point, °C. 
C. = Cor- 
rected. 





sub. 

dec. 
170°(?) 
.1103—49784 
188° C. 





1115.52 


. |128-30° 
96 .69° C. 
. .|95-7° 
156. 6°788 
. .|208-9° 
. |176=7°C. 
S200 nF 
.|70—1° 
. . {142° 
. |46° 


PL OSC 
.|94.3° 





eal ous 

. {133 .5° 

. . |96-106° 
. |154-5° 

neu. 

Ae What py 

Ba A ls 
LOU RA: 


.. .|189-902 





130-1°anhy]........ 


13856545 


_.183.6°C, 798 
1102 .5-2.8¢ 
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Crystalline 
Form 
and Color. 





red need.... 
monocl. pris.. 
triclinic/w... 





eer ee ee ee eee 


eer ee ee ee eere 


.|284-6° dec.|wh.—yel.... 


“ee ee ee oe eee 


cee Pe ee ew eee 


"ee ee ee wee eee 


.. .|thiek needles. 


11612: See eee 


—110° — 23, 5°* 

. |62—3° 
194° 

0° 130° 


245—6° subl. 


105. 5-6° 


* Liquefies at 3 to 4 atmospheres pressure. 


ew; (prisms... (UE 


sm. need./ace 


.. .{need.ortab/al 


..{yel. flat pris. . 
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3 
q Name. Formula. 
z 
Amino- 
li vwianthraquinone .lwe,. .|C, AsO /N Hite bteareere cies 
2} azo-benzene (p.)...... ACER tite fic Tae 
3} azo-naphthaline...... OHA oi aS eres 
4| benzaldehyde (0.)....|C,H,.CH 10. IDs Pare a th Eas 
5| .. benzamide (0.)...... NH, \G,H;.GON Hoy.) nae 
6 ss Cant ye" bhai: INH, G, H, CONH, Maile 
7 a CRE a ae: NH,.0,H,.CONH, ae 
8} benzene-sulphonic ac.o.|NH,.C,H,.SO,H + 4H,0O . 
9 3 (m.)......|/NH,.C,H,.SO,H + 14H,O. 
10; ibenzoic acid (6300 o.)INHEC WECOLH sok -a 
a i TAA Be ING OO. eee 
12 # ceeds § yd) bg eer NEG.GH UG een 
13| >. cinnamic acid “(o2)? . ..\NH,.C,H,.C,H,CO.H. . .: 
14 ¥ (m.)... ee Npetata Ashes Mel re 
15 . ~ ie ey we N BSCE CAIEC Oras 
16 diphenyl (o01)°2 a s| Gadel, 02, FLGHN Tei ataane pee 
17 p.)2 Oy GA NE eee 
18} ethyl- benzene (0. 0 os Gar Ce EN Tiere. ven 
19 (m.).. he glee OC HEN Heanon eo ena 
20 S (p eH ee ae ete yar Sahin a 
21; B-naphthol Sie NE. CME RO ret touche 
22} phenol (o.).. NH CO oy Obie somite, 
23 se ay CULL, ele beans INO) ee eas 
24 Set.) NH,C,H,.0H 
25| quinoline (2). CHEN NH ces n ieee ate 
26 Shed ar. eres Be UH N NGS + HO 2... 
27| salicylic acid (5).. INH CHO H) CO. Eee 
28; thiophene. .|NH CHS Ran EAL ees 
29} triphenyl- methane. . .|(C,H;),CH.C,H,N H,. 
sid ieWer beat 1h (Wes aatpanes Eee a/G Cems . .ICH,N,O; eae Ay kee 
al PAmmelin e005 an kth CANO ta en eee 
32)|Amygdaline............ C3,H.,NO,,+3H,0........ 
33|Amygdalinic acid....... Am PAO Ree ny Sn 
34;Amyl acetate. .. M1 GEL GG TLE Sateen 
So eralconal.(n2).. Sans CHC.) sGHsO Dieta. 
36 Seen act.) sivie the eG Gas CH [OH at 
37 Pratite( SOC, ) xanga oe C,H,.CH(OH).CH, she Gas 
38 ‘Soaui(tert.)2y +. haunt Gblg)>. C(O H) Curis stomdas 
SOMMPAMUINGS Eos. wielicot cate tc CH ACE.) SN Epon). oe 








ee 
- 
ee 
oe 
oe 
e- 
o- 
we 


oe ee we wee eoe 
oe € efe € ety 6, eee ae 
© 0 te: 64 8 eifels! 0f,0, fe 
seo eer eevee ee 


oe ee ee ewe we 
«0 8 © « 656) 6, a1 pen 
oe ee ee wwe ee 
» a1 @,'6 &. (6) ee Sie 


ce ee ee we we ww 
ee 
ee 
ee 
oe 
ee 


. 8748" 
.81687° 
.816918 
.8239° 

.814415 
.7662*° 








Specific 
Gravity. 
Pik tiseins =1. 




















0. 65a Wit e.g jere © 


o's 6 Bia Bierce 's 


ee ee eo we ww 


oe ee ee we wwe 


oe ee eee eee 






Number. 


ORGANIC COM POUNDS 





Water (w.). 


v. sol. chlo.* 
v. s. sol. hot 


a eae Se ere 6 


s. soluble 
mod. sol. 
s. soluble 
s. soluble 
| eet 
1.999 

O , 34! 4 
0:56'* 

O : 34! 4 

v. s. sol. 
s. soluble 
s. soluble 
insoluble 
s. soluble 





Solubility in 100 c.c. 


Alcohol (al.).| Ether (et.). 


s. soluble 
v. sol. hot 
mod. sol. 
v. v. sol. 
v. soluble 
soluble 


soluble 


soluble 
1097" 

2, 2° 
ites 
mod. sol. 
soluble 

v. soluble 
soluble 

v. soluble 


to See ees es le 6 « 


. ee ee « 6 s ®ve! & 


v.s. sol. hot}. 


17 
2.679 
tie 
v. Vv: s. sol. 


soluble 


insoluble 
v. soluble 
sol. lig. 
insoluble 
0.02 

810 op 100 
deliq. 
0.187° 

PAY fen 


s. soluble 


MMe ee are. 6. bw 
















v. sol. acet. 
v. soluble 
mod. sol. 
v. v. sol. 

s. soluble 
soluble 





1604447) 
1,818 
8,218 
mod. sol. 
soluble 

v. soluble 


y. soluble 





4 .5° v. soluble 
soluble soluble 
45° s. soluble 
v. soluble |v. soluble 
soluble sol. acet. 
insowuble).. 1032402 
v. soluble insoluble 
sol. bz. soluble 
insoluble — |sol. acid 
insoluble /sol. KOH 
0.111°, 9.78insoluble 
insoluble _ |v. s. sol. 

ora) or) 

ore CO 
soluble soluble 
soluble 


.|sol. fluoresce}. 


Melting 
Point, °C. 
C. = Cor- 
rected. 
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Boiling 
Point, °C. 
C.= Cor- 

rected. 











Crystalline 
Form 
and Color. 








256° subl. red powder. . 
127 .4° > 360° monoclinic. .. 
173-—5° dist. red needles .. 
39-—40° dec. leaflets 
108° weeeese ss -(leaflets/chlo.. 
79° abt. 300° |yel. monel. 
.|182.9° C. .........{bright yellow 
Pes eh, .|quad. prisms. 
edad ieriattls sec dwaee EMClNiCeprigh 
144—5° ~ |subl.in vac.|trimet.leaflets 
174° ..eryst. warts 
186-—7° ...ee....lred yel. eryst 
158-9° dec |..........|yellow need. . 
180-1° Joos ss ley yely need. 
175-6° dec |.... .|fine yel. need. 
49° 2997 Fe Feit leaflets...... 
53° 302° C. elit. leaf/al. . 
e107 215-6° C, . DEEL Se 
eas he 214-5° oo. co oe 
mip 216-6.5° Cjglit. leaflets. . 
PMN Al cae be cate talev coy 2 POAT ERSL AR eee 
L70y subl. rhombic. 
122-3° ....-.....{pris./toluene 
184° dec. |sub. pt. leaflets 
129%, wveasa ce elle) leaf. /wil- 
MEM 154°)|"° . .|/fine need./w . 
.|dec. dec. elit. needles. . 
PEMD EA he 3150s 8 ob oo SOE aol ea ee 
83—4° .|pris. lg. or et. 
SPSS Oars .|powder...... 
dec. . .|meedles...... 
214-6° .|tetra. pris./w. 
ee bas taf. da VAN ER SCH mass 24 
thick-75° .|148° 
rate Eog toe 
He. tes [L290E BDO 
i aatdle 2. CHET SG eeTs? 
aise 101.81° 
WAT ee ALLOA 





* Very soluble benzene. 
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DEOTW MG aes.c sons Whee ee 


“cc 


chloride 


66 


Of (Oye, 0) No.0 ee eke 6 6 e 


cyanide 
ether (K.) 
formate 


isobutyrate 
phthalate (K.) (0.)... 
succinate (K.)... 
valeriate 
PID VIOUO Ts 3 ts eae 
Amylene.|..... 
Amylene (K.) 
Anethol (p.) 
Angeliciaeid.. +. 2vt: 
Aniline 
“ 


oe eee ee ee we 


(K.) 
Anisalcohol (p.) ........ 
Anisiciacid (p.)........ 

aldehyde (p.)......... 
cag 1G G0) Sy Go nee eee 


ol 16 Ge, UND ete, ie 0 


24 
25 
Olav ease TG etek vate he ecls. ae 
27|Anisyl ehrorde eS Same 

28/Anthracene 
29| carbonic acid (a)(9).. 
30 ‘ce 
31 
32|)Anthramine 
Se ANCOUe Nias! Ct kyle ce 
34/Anthrapurpurin....... 
35|Anthraquinoline 





« a 6 6 6 6 @ 6 © ® efa 


(a9 


Bre © 0 (ptm fo) bl 6 +a) = 


| 36/Anthraquinone......... 
37| carbonic acid (f)..... 
38] dicarbonic acid (1, 3). C.H. ee 


39/Anthrol (m.)........... C.H,(CH),C,H,OH.. 


40/Antimony pentamethyl.. 





\CH,CH,CC\(CH,), 


\eHCo.n. 


-|CuEls04(OH) 1227. 
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Formula. - 


CH,.(CH,),CH,Br... 


..\CH,.CH,.CBr(OH,),. .+.« 


CH,(CH,),CH,Cl........ 


(C,H,),CHCN 
(C,H,,),0 
HO,C,H,, 
CH,.(CH,),.CH,I. . 
C,H,0..0,H,, 
1CjH,(CO,C,H,,)> 


@ (2 "eel Sle) ataria (@ 2) 6 hs 


coc eer ere ere eee 


| <(CH,),: (CO,:¢ His vt 


OFLACO,.C,H tien! 
cH (CH) AE CH, 


“eee oe 


CH,0.C,H, CH,OH.. 


'\CH,0.C,H,CO,H.. 





CHOU HCHOs 4 ue 
CH,0.C,H,,CHO........ 
GHs OCHO jars we 
C60: CHA des ole 
CH ,O.C,H,.COCI 

C,H, :(CH),: C,H. 
‘ICH: CHC(CO,H): C,H,. 


Sys 474 F oe. _o 


_ .\C.H,:(CH,),: C,H,.CO,H 
Cutt (CH,)»: CH,.CO,H 


C,H, NH,. 
CO.. 


C.H,:(CH),: 
C.H,: NH. 


reed © ea 


C.H,:(CO),: C,H, 
C.H,:(CO),: C,H,CO,H . 


Si GEiey aaa 








. (256. 
(229. 


208. 


.|252. 
. (280. 
194. 
.|195. 






















Specific 

Gravity. 
Water =1. 
Air = 1 (A). 


. 860272 
, 223470 
19428 . 
. 883470 
86238 

. 86679 

. 774538 
.9018° 
.5174%* 
. 859218 
01938 
95258 
.8812° 





Ce 


.419-1 .438 





ORGANIC COMPOUNDS 
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Water (w.). 


cere ee ee ee 


Solubility in 100 c.c. 





Alcohol (al.). 














Ether (et.). 


Melting 
Point, °C. 
C. = Cor- 
rected. 











‘ 92019748 





Boiling 







: Crystalline 
Be ae Form 
“5 ais and Color. 


rected. 









oeoeteer ee ee eee 


Dhaka AE oh soluble WAC iMate okt dae BOT Mee nO Ya ra 
3jinsol, dee Ogi i ee tle. 108-11° de. |wh.—yel. .. 
SE) eae soluble BE as | LOG se Got Sie] tinal ols ee 
5\insol. dec. 00 Os: hile *s 85-9° colorless . 
6\s. soluble ore) OCs ing mersoenl sas 176—7°!8* ©), eee 
7\insoluble ore) CONE SL EEEMIACS. 3: 169-—72° _|yellowish.... 
8|s. soluble 00 ora) Chivikaio ss \130.4°. 7 fl. ee eee 
Rae ee ee soluble “E55. 40759) os 3 eet eae 
10|s. soluble Fie settee .|1538—5° ee 
11|insoluble oa) Her hal echt ss - 338—44° yellow 
12)insoluble 00 COUR Hie wots. © « 289-93° wh. — yel 
13\s. soluble ora) ore) thick —75° |203.7° ae ee 
14]... 7189-409 6-1) i AE eee 
‘iy ee a ne iho cres 5 LOO a eee 
16\v. s. sol. soluble ora) ete [OI 42 | aes Seater eee 
17\v. s. sol. ora) ore) 22,257 235 2°78 | lleaflets 
18's. soluble {soluble v. soluble |45.5° 185° monoclinic 
19/3 .6077 ora) a) —5.96° 183;:/75: Cy gl. 4.0 Se een 
20)3..22}2'5 soluble ora) —6-5° 183—4° becomes br’n 
21\insoluble Ps be si altne car 45° 258 .8° needles 
22/0 .0418 v. soluble |soluble 184.2°C. |275-80°  |moncl. prisms 
23)s. soluble ora) ora) 0° 248° C, 5 Wea eae 
24\s. soluble __|soluble 00 seu... | 247—-50° usually yel... 
25\insoluble  |soluble soluble its Beis [boo OS41 Ven: oe, Soe 
26\insoluble {soluble ora) — 37.8° 15370724 UE aki eee 
27\insol. dec. |sol. dec. soluble lm aad (rome Ae See sm. needles 
28\insoluble (|0.591* Tali 216.55° C. |360,103—4°°!moncl. leaf. 
29\v. v. s. sol. |v. soluble |........../206° dec. dec. yel. need./al. 
30\|insoluble_ |s. soluble |s. soluble [245° subl. yel. need. /al. 
31jinsoluble {soluble soluble 280° abt. |subl. sm.yelleaf /al. 
32\v.v.s.sol. |s. soluble |s. soluble {238° .lyel. need. /al. 
33\s. soluble: |v. soluble |........../18° 210- 15 ‘dec. oil. . : 
34\s. sol. hot jv. soluble |s. soluble* | > 330° 462° C. lg. or need al 
35\insoluble |v. soluble jv. soluble {170° 446° leaf. or tablets 
20 10 
Sai poee ee é 05" |s. soluble |284.65°C. [380° C. tere yeh, 
acetone Bae need. 
SUM co! alata tei: v.s.sol. jv. v. s. sol. |290—2° subl. yel. pris./al.. 
38iv. v. s. sol. |v. soluble |..........|>330° .lyel. needles. . 
39)sol. acetone |v. soluble |v. soluble Ba 200° ‘dec, need.or leaf/a 
40|insoluble MOG LOO Se ele, sire eae ae 





* Slightly soluble chloroform; insoluble benzene. 
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Name. 


Number. 


Antimony triethyl ...... 
trimethyl: pac. 

ANtipyrenesre, sec eeht<.: 

Apple oil see Isoamyl- 
isovaleriate 


+ 068.18) © © Ss. 10 © 0's vie. 166 


Arabinose-(d:). 2.03% <2 

i (Lys as ern aie 
Arabiteicd oa uaa eee 
Arachidic acid 


See is Orel ex OMe! (61.8) OLS ee 


oornooar wWhW re 


10 
it 
12 


a 36 8,8 © Jere (ee 





13|Asparagine (l.)......... 


14\Atronic acid. . 
Atropic acid 
AGHINeE Te e)....e ith ae 
Azelaic’acid) =. cae sl. 
Azobenzene 


606 9 es oO) 0 ie.0) 6 h-0 





Azobenzoic acid (0.).... 


a a (m.). BY0 


ce “cc 


see fue 

Azonaphthaline (aa)..... 
Azophenetol (OA) ees he 
(p.).. 
(0.). 
(rae 
(po ae ae ae 
Azotoluene (00.)........ 
(i103) ie 
CTDede an weaderes 
Azoxybenzene.......... 
Azoxybenzoic acid (0.) .. 
(73 (m. ) 

(p.). 


o Fat é > a8) ies et (o>.@ 


Azophenol 


ia 


a3 


(as 





iss 


35|Barbituric acid 
36|Bebeerine 


c 


at aue @ 0 © ere ,.6 0 «6 


38|Behenolic acid......... 





* Soluble KOH. 





FIO cH Omen 


---|(CH.0.CHDN, 
.. :|(OH.C.H,).N, 


.|(CO,H.C,H,),N,O.. . 
|\(CO,H.C,H,),N,O.. 
CO:(NH.CO) iCH,+2H,0|164. 
299. 
1340. 
1336. 


Formula. 


Sh(CGH esa 
Sb(CH,),. - 


GiaiEOnm 

OHCH ,(CHOH),CHO. . 
OHCH,(CHOH),CHO. 
CH,OH. CSaneatings o OH 
OHO. 

O.H,.0 4410054 
[As(C.H,),].. .. - 


C,H,.NH,CO,HCONH, . . 


CH,: C(C,H,).CO,H. . 
GAG, oid a6 
CO;H.(CH,),.CO,Hw . +c. 
CHUN, C,H... oc, 
(CO,H.C,H,)>.Np. . 
(CO,H.C,H,),.N,-+3H,0 . 


| (COs. CyH),Ny+4HL0 


C,,H,-N: N.C,,H,- - 
(C,H,.0.C,H,)N, 


(OH.C,H,),N, 
(OH.C,H,).N, 
(CH,C,H,)2No. - 
(CHiCHH,) NotI 2 
(CH,C,H).Nyoee es 

(AH: NOU eo 
(COLIC ENIO AE 48 


ORS 65 Oe ota ee 


Coan 


22°44 


C,H,,C:C(CH,),,CO,H. . 


.|207. 
2/1008 


.|188. 


. |282. 
.|150. 
.|150. 
152. 
. (312. 
(281. 
.|266. 


132. 
. (250. 


.|148. 
. (290° 
188. 
. (182. 


.|270. 
279. 
279° 
. (282. 
270. 





.|270. 
.|214. 
214, 
pled. 
. .|210. 
.|210. 
.|210. 
Bas ie 
286. 
. (286. 
. |286. 











Specific 
Gravity. 
Water = 1. 
Air =1 (A). 


32/1 .324418 
27) 12623 
18) 


a 
154342 cohen 


6 oe @ 6. =. sete yer mee 





ft Soluble benzene. 





3 
a 
| 
3 
A 


ORGANIC COMPOUNDS 


Solubility in 100 c.c. 



































t Soluble acetone and chloroform. 


Water (w.). | Alcohol (al.). 

llinsoluble {soluble 

2's. soluble _|insoluble 

3\v. soluble |v. soluble 

4 

5 

6|soluble insoluble 

7|591° 0.461°90% 

8159.3! 30010. 42°/90% 

9\v. soluble |2.08!790% 
10 insoluble _ |s. soluble 
ll\v. sol. hot |soluble 
12insoluble {soluble 

20 

13 ae v. s. sol. 
14!y, vy. s. sol. |v. soluble 
15/0 .1419 soluble... . 
16\insoluble —_|soluble 
17|0.242°2 28 |y, soluble 
18\insoluble —‘|8.5?° 
19's, soluble |mod. sol. 
20|\v. s. sol. s. soluble 
2ljinsoluble — |insoluble 
22\insoluble s. soluble 
23)insoluble soluble 
24 insoluble s. soluble 
25 insoluble 0.33 
26\v. s. sol. s. sol. hot 
27\s. soluble {v. soluble 
28 insoluble § 16.0314 
29 insoluble jv. soluble 
30 insoluble  |mod. sol. 
31 insoluble 117455 
32/v. s. sol. mod. sol. 
33 insoluble s. soluble 
30 ee OO fag insoluble 
Bors, soluble aN, BES... 
36|0.016 20 abs.t 
37\insoluble 0.102"? 


v. soluble 












Melting 
Point, °C. 
C. = Cor- 
rected, 





Ether (et.). 


soluble 
soluble 


al. coluble. 101 35. 


insoluble 

ieee CAO 

v. soluble |77° 

v. v. s. sol. |165-6° 

soluble 

v. s. sol. °|234-5° 
.1164° 

v. sol. CS, |106—7° 


sol,solKOH abt. 220° 
v. soluble |106.5° 





sol., v. sol. |68.1° 
lig. 
v. soluble |250—-1° 
s. soluble |dec.. 
insoluble  |dec. 
sol. acet.f |186° 
sol. ,sol. HC1|131° 
v. soluble |160° 
v. soluble* |171° 
s. soluble {205° 
v. solublet |204° 
14715 55e 
v. soluble (54-5° 
v. soluble /|144° 
soluble 36° 
mod. sol. |248° 
s. soluble (345° 
sol. pyridin|no m. p. 
wie ee nl PATO CE 
8 214° 
1,92'6 84° 


sol. chlo.. .|57.5° 





.|158.5-9.5°]...... 


Boiling 
Point, °C. 
C. = Cor- 
rected. 






PDAes pons ov | hOS cth eee 
. - 806° 


BLOre lates 


267° 


abt.360 dec. 
295-7974 C. 
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Crystalline 
Form 
and Color. 


Sibnel Ae 
leaf. et.: 


./amorphous. . 
...|rhombic pris. 
ESS2G-05 °C). ates so dies 


rhombic/al. . 
warts 


leaflets. 2..: . 
.|silky needles. 


long rhombic 


pris. /acet. 

amor./w. 

moncel. tab.al. 

red rhombic. 

leaf., needles. 

or. yel.moncl. 
leaf. 


.|yel. needles. . 


2 Se 6 Seana Ieee le 


.|amor. powder 


reddish amor. 
red need. acet. 
red pris./al... 
orange leaf... 
yel. leaflets. . 
leaf./dil. al... 


.|brown triclin. 
. {red moncl./et. 


or. red rhomb. 
monocl. pris. 
yel. rhombic. 
yel. triclin. 


.|mic. needles . 


yellow prisms 
rhombic..... 


.|pris. meth. al. 


ee ee ee eee 


needles 


...|need./abs. al. 








§ Very soluble benzene. 
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r Specific 
a Gravity. 
g Name. Formula, Water = 1. 
3 Air = 1 (A). 
a 
1/Benzal chloride. . ~ |O,H COHCL Mee: 160 .95)1 .29518 
2 7 ti (K. ve \C3H CHCL Aisne tet 160.95)1 24838 
s\Benzalcohol sti... « C,H;.CH,OH 108 .06|1 .0500% 
4 be CIE) ORR tare, 4 C,H,.CH,OH 108 .06/1 .04738 
5|Benzaldehyde.......... CAH ACH: 106.051.0504 
6|Benzaldoxime (¢) (anti) . C, H, CH: NOH.........|121.10}1.1129 
7 it (B) (syn.). . C,H, CCH NOS... cope ee 
SUSOTIZAINIGE, aan wa eae wd CJH2CONH,. 0... ma ee 
OD BenzaniliderG. . seach G, H, CONHC CH, ove. oe sf 197 .13/1 8306-13214 
10/Benzene..... te Pe ees ; ean fe $c 78.05|0.8799% 
11| See SiC) SOdR AL. | Hai dacs. oleate ere 78 05/0 .87638 
12! hexabromide (trans.) . .|C,H,Br, 457 81). othe ee 
Vote GE XACIMOLIOG sey in enn Sees gtd gles. ss = Sie ds, cin hoie oesit 2 Certain 
14) sulphinic acid........ Cunt SO,H.. ha 2: 142 ADL ok 
15| sulphone amide....... C,H.SO3N Ha: 11572 TG) oss ee eee 
16} sulphone chloride..... G, H ‘SO, Cl. ..) wtews LTOREDIT  Boezae 
Pigesulphionic acid... .....: C,H,.80,H+H,0.. so = » Hy OG og 
18|Benzamidine:!; (0. ic... .\0,H,C¢: NH):NHy7. 22. 120.10) 2 -hh, ee 
19|Benzidine (p.’).. ..........|NH,.C,H,.C,H,.NH..... .|184-440: 
AU Benz iligl. starts 4 ta. ss <i > C,H,CO.COC, Hak. |... ..1/210ntae 
ZUIBENZNiIGC ACI.) fee. as (C,H,),.C(OH):CO 5H. .. 228570) anaes 
22|\Benzoic acid........... C,H;.€O,Hy. ooc..8.. o./22 SOR 266om 
Ss eAnowaride ci >. sisthiss «s (C,H;.CO),0 .. .|226.08}1.1989% 
24|Benzophenone.......... (C,H;),CO . .|182 .08}1 097688 
25 fi alotropic ..../(C,H;),CO............. 182,08). tC ee 
26|Benzotrichloride........ C,H,;C.Cl,. . .{195.39]1.38014 
27|Benzoyl-acetic acid. .... G, H, COCH CO, H. - >. 164.06 
28|' acetone (K.)......... C. H, CO. CH, CO. CH.) | 262,08] 7) ere 
29| benzoic acid (0.)...... C-H,.COC,H,.CO,H + H,O}244 10}. Alc es 
30 tf a(t.) <6. «| HeOC, Hs COLT e ws 226.08 
31 rf eer Ce) rate ec tee COG.H, ‘CO,H. ald 226.08}. 2 
OZiiee DFOMMIGE) fay 5'5 2). 2 ejene C,H,COBr. . .. .|185.00}1 .570%5 
BopAnCOlOTIAG! o.:.s.: ib... C, H, .COCI.. ..... [140 .49]1 .2188% 
34 wiley CAS.) Bos utp bsionst C.H,.COCI. .. veceececeee /140.49/1 21188 
SOMMPEF ANION ¢. i060. «eee C,H COCN |. wilie.ce. sae eR Se 
36} fluoride... .|C,H,COF. . ow lth a GA 
EI LOG CLOSIN re) 5 oo oh, sai 9, ef aaay C,H,.COIL. ..... 5.0 ha. 4123050 Th ae 
38} peroxide (K.).. (CG, HCO). O, spanner ets 242108) 7... « tM Eee 
39|Benzyl acetate........../CH,.CO,.CH,.C,H,. .... .|150.08/1 .062" 
40| aceto-acetic ether (K.)|C,H,O.CH(C,H,)CO,C,H,/|220. 13}1 . 0618 


















ORGANIC COMPOUNDS 











* Soluble in KOH. 








t Decomposes. 
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2 Solubility in 100 c.c. point, *¢ point,“ : Crystallin é 
z Water (w.). | Alcohol (al.).| Ether (et.). yected!: rectal and Color. 
— Eacuyce tate URIS a eee Caen nee Re ae SIGH C.. 1212 54° 5, Sahay. ANS 
ore) 00 . |202 —6°. .. |wh. — yel 
ove ora) 1 20625°-C, piisycry 
soluble oa) Laedeg ada | 202—0- 
ore) oe) —13.5° B/G. OP a + NORE 8 ee 
v. soluble jv. soluble | 35° 200°; 134°? leaflets. ..... 
.|v. soluble /128-30° itscowee es « MEHODIDICEtAD, 
or need. /et. 
26, 9% v. soluble /|128° 290° moncel. tricl. 
soluble s. soluble /|160-1° dist. leaflets 
10/0.072” oe) 0 5 .42° 80. 20° rhombic pris. 
11/0.01 abt. |soluble oe 5.4° 80-1° rhombic pris. 
Sahacsasee. s. soluble !s. soluble [212° oeeon ss HimMoneclinie ws 
13/4.351> chlo. |6.5!8 bz. |v. sol. anil. /157° dec. 288° |monoclinic.. . 
14|s. soluble |v. soluble |v. soluble |83—4° dec. 100° long prisms. . 
15|0.43 v. soluble |v. soluble {150° see vee Halalheedsor leafh 
16\insoluble |v. soluble {soluble 14.5° 251', 5°. C:. 7G eee 
17\v. v. sol. |v. v.sol. insoluble |65-6° 135-7°° large leaflets. 
18)mod. sol. jv. soluble |s. soluble |75-80° oseaendtiomerystallines 
19|0 .0412 soluble Pa 127.5-8° |400-1°%*9 = |leaflets/w.... 
20\insoluble |v. soluble |v. soluble */95° 346-8° C. t\hexag. pris./e 
21\s. soluble jv. soluble |v. soluble {150° dec. 180° /monel. need.. 
22/0.34007 |48?° 3128 121,.25° C. |249.2° C. |monel. nd., lf. 
23\insoluble j|mod. sol. |mod. sol. [42° 360° rhombic pris. 
24linsoluble {13,518 L7eae 48-8 .5° 305.44° C. jlg. rhom. pris. 
Se Pe v. soluble |v. soluble |26-6.5° = |306° large moncl.. 
26/dec. ag tL RE Uae ph te eee) ea Ls DN 213-4° DEO 
27\s. soluble |v. soluble /v. soluble |103-4° dec. .{mic. needles. 
28|insoluble |v. soluble {soluble DIRGORP © 6 fhe 4 DIMA pris.—>yel. 
29\mod. sol. ai ee ES ne RE: 000] RD tricl. need./w. 
30\v. s. sol. v. soluble |v. soluble |161-—2° in . . {large needles. 
31|v. s.sol.hot |v. soluble |v. soluble |194° sub. moncl.leaf/w 
a a soluble Re HOt: ALSO? * A Wee Abas 
33/dec dec. ore) = ky LOR, 221) 
34/v. s. sol sol. dec. ora) 71a 50s 196—8? 2O1MASHAO RIOTS. © 
35|insoluble . |82-38° 206-8° tablets...... 
ns Aa pia es 2 ed An steno et? iste iy eR NS 
37\dec. soluble Powe) Sree IGCes dec. leaflets. ..... 
38jinsoluble __|soluble soluble PQS A790). Lote) Es. 9 wh. prisms 
See i ory ~ 2069 ip telese bailed eae 
4olinsoluble oe ana | Wd Reine Oo Nee 284-90° d. |wh.—yel. 
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Specific 











s Gravity. 
| Name. Formula. Nisei =I. 
Ro =1 (A). 


1\Benzyl amine..... 
benzoate. . 


earbinol 
chloride 
cyanide 
disulphide 
ether.... 
Benzylidene acetone (K.) 
Benzyl iodide 


6.0 o @ 6. 08 ee ale a Je 0 

ee © 64.0 on 0le yehe, ae 
2 © © wie, jes. el eee « s 
SP PTO rP 104s 40 uel 8.6 


oer eee eee ee oe 


eer eet ewer ee ee 


Bi mek 
mercaptan......00.04.- 
mustard oil 
sulphidel... 5GGi sal?” 
sulphocyanide... . 
sulphone 
urea. .... 

Berberonic acid. oe 

Beryllium ethyl. . Siete 

Bi-anthryl 

Bilirubin 

Bismuth tri-ethyl....... 

Binretiana «6. elites = 

Borneoly (43). Fk Ge). 


oe 


6 6,0 Fe ets .» ‘eG, 9/2 


eee ee ee ee ee ee 


oe © © © e ow wee ww we 


Bornyl amine (d.)....... 
Brassidic acid 
Bromacetic acid 
Bromacetylene 
Pi omial cree viv op blot ane 
Bromaniline (0.)........ 
3 (ms) 21) EST 
(DISTT. 
Brombenzamide (0.) .. 
‘c (m. a; 


(p: 18 


8) eet Oe Ope oe 
ry ee eee ie 


tam Qe! #10, 2 ae 


ce 


6é 





38|Brombenzene . 


39|Brombenzoic Avid’ fo. ef: 
40 


6c 6é 


(m.). 

















_.1C,H,.CH,NH,. N07 
IC,H,.CO,.CH,.0,H,..... ./212. 
C,H, .CH,Br. . foe, 
CH, CH,.CH,OH...... .|122. 
C.H,.CH,Cl. he aot 
CH: CH,CN ives sa. . oldies 
(C,H, CH) 8, placate 246, 
(C,H,.CH,),0. 0. le) tose 
C,H,.CH: CH.CO.CH,. . .|146. 
C,H, CHI... Ac QEB 
(C,H,.CH,),CO. . . .|210. 
“ACO EPACHS) Cee ae 210. 
CHE CHLSHitiidina,.«s soll Wee 
C,H, CH,.NCS......... .{149. 
(C,H, GH.) Sedo ar. aia 
.|C,H,.CH,SCN..........1149: 
(C,H... CH.) ,SOyelust: «. . 2468 
|C,H,.CH,.NH.CO.NH,. . .|150. 





Aas SCH N(CO,H,2 2H,0/247. 
Be(C ida ie 67. 
dal lintts ; 1354. 
CZHeN: O: je lelehe ik 608. 
BUCH heer: . . (295% 
eI Oa TE oe H 0. L2Is 
Gor) a Ode Mee } 1154: 
Ciel OH: 11545 
WHEN ices ta ee 
nob OS |.) le Ghose. OR 
CH,BrCO,H. . lislewi. koe 
HBrC: Cree payed 104. 
CBr,.COH .. ./280. 
BrC,H,NH, suilt2s 
BrC,H,NH,. col eee 
BrG, HN Bsa eee ee 
J. | BrOso CON Haan 2. cee 
:, | BOAR GON Hy ee eee 
J BrOeE CON HSPs ok teods 
CSE Bak cs ee 24%.) ee 
.|BrGQ:Hi.CO.H awe... 2a 
JBrO. HH COsAS tn mayA0nl 

















« eteP a, ef ¢ 0 het ole 


11/0. 986518 
10}1.11418 
02\1.4380% 
O8}1 .023515 
51)1. 104038 
10}1.021438 
24\... ... ce ee 
12/1 .03591° 
08}. . 

02/1 .733575 
11}. 

LE... 

13/1 .0587° 
16)1.+ 

18)1 .071286 
16)... 

18}.. 

16}.. 

Le}: 3 

18)... 

15}. 

4t).-. ulin 
62/1 .82 

LS)... eee 
15)1.011 
15)1.011 
QQ)... See 
34/0 .8585% 
99}. 

97). «. pe iagaee 
89)3 .34 

05). ior dees 
05/1. 582074 

05 

05 

05}. 

WE) Pome nee yees 
00)1.499138 
00). ... oldciaanas 
OOo ea ee 





* * Soluble CS, and benzene ; 0. 100373 parts soluble in 100 parts chloroform. 
{t Very soluble in acetone and ligroin, 








ORGANIC COMPOUNDS 











¢ 16 parts dissolve in 100 parts lig. 


§ Insoluble ligroene and benzene. 
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Boiling 


s Solubility in 100 c.c. Peat ae Pont 4. Crystalline 
g C. = Cor- C. = Cor- ate 

RS Water (w.). | Alcohol (al.).| Ether (et.). rected. rected. and Color. 

1| © oe 0 Ab ne 1184 59 Coitseod ion. ©, 
Dera. 3° soluble <20° 323-—4° C, jleaflets...... 
NEM oye a ET Os eee Boa Be Ss 7 198—9° 2 SLE Eh G.. 
4's. soluble | soluble vasoluble t)) MEE. 219° C. JOUR EISIRIOISA 
5 insoluble ora) ora) —43,2° C. |179° 

6\insoluble io ora) i 2469 CU. |238305° Co los 

7\sol. benzene|s. soluble |v. soluble |71°-72° we eaflets/al.. 
Blige tein fh v. sol. hot |soluble 3 Leh. 295-8° oily.. 
Qinsoluble |v. soluble |v. soluble |41-2° |.......... tab. > >yel | 
10)s. sol. CS, AG Mort idary (LOL decomp. __|crystalline. . 
Piigee de! ie. ae. ....|soluble 33.9° 330.6° C. |large oryst /et 
12\insoluble |v. soluble |v. soluble |33-4° 326-30° wh.— yel... 
is) Een oem OPN Se eae a! . .|194—-5° 
14\insoluble |..........{soluble Ceti e.12432% Jeane eh ie 
15|insoluble _ |soluble soluble 49° .....|rhomb. tab./e 
16/insoluble jv. soluble |v. soluble /|41° 230-5° prisms 
17\v. sol. acet. |s. soluble jv. sol. bz. |150° . |flat needles /w 
18}v. s..sol. wisaluble..iv.8.-sol 1HP4 7821 |. etalk. sm. needles. . 
19\v. s. sol. v.s. sol. insoluble  |235° See termes CEECHCH TAS! 
20}. PLT Ets, | 185-8° RL ae ei feo Sh 
“21S ee Sees). 7 (Eee poet loUde zi .{leaf. toluene . 
22\insoluble - |v. s. sol. VHW) BI SOF 92-21 Se lisa. .{monocel./chlo. 
23\insoluble |v. soluble |v. soluble f)..........|107° oily 
24/1 .541° soluble JH TES.A54 (190° dee. . (needles. . 
25\v. s. sol. v. soluble |v. soluble /210.5° sublimes _ hexag. leaf. fi. 
26\v. s. sol v. soluble |v. soluble {/206° 211-12° . |hexag. leaf.. 
27\v. v. s. sol. |v. v. sol. |v. v. sol. {163° 203=4.°° 55. beh haere thay 
28/0 .74/%4 v.s. sol. |soluble§  /|114° 282030 leaflets/alc.. . 
29\deliq. oe oe) 49—50° 208°; 117°!’ |hexagonal. . 
30\v. soluble |mod. sol. ..|—2° abt. |liquid at 3 at. 
31)decomp <0 | oR dR paw eee WAY Am Oa ¢ bos 
eee Ab ihs > soluble . . {81-31 .5° |250-1° crystalline... 
Ba): . Avan. soluble wee ee ee oe -[18-1815° | |251°; 130°!lcrystalline. . 
34\insoluble |v. soluble |v. soluble |66.4° dec. rhombic... 
35)sol. hot soluble s. soluble |155.6°C. . |jneedles/w.... 
36/8. sol. hot jv. soluble |........../155.8°C. . |leaflets/dil.al. 
37\v. 8s. sol. hot}mod. sol. |s. soluble {189.5°C. |..........|rectang. tab.. 
Baty oS. soluble v. poluble |H80.49:C.. (156.69. | 4: |uttnntane aR 
39/0. 18575 v. soluble jv. soluble {150° subl. large need./w. 
40/0.04% vy. soluble |v. soluble > 280° needles..... .. 


ba 


at 20°, and 24 parts in 100 parts benz. 
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Name. 


Number. 


1\Brombenzoic acid (p.).. 


2|Bromethylene 
3|/Bromine cyanide.... 
4|Brommalonic acid. ... 
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ae ; 
»HeBER, Oe : 
_.|CHBr(CO,H),. . 


6 
8 


5/Bromnaphthaline (a).. 


(Byes. 
7|Bromnitrobenzene (0.) .. 
a Kies) 0s 

i Ga. eal 


!) 


10/Bromoform 


11 


oe ee es ee we we we 


Phg. IV (K.).... 


12/Bromphenol (o.)........ 


13 
14 


15|Brompyridine (3) 


EOS Cn Fret a) 
« (psy PRE ace 


16|Bromtoluene (o.). 


17 zs CUIINS aaa 
18 4 (De lrs ae oe 
POU ESAS PETC BE) ick ent oy he BL oy 
20|/Butyl acetate. 5.055... 
Aiinisacetylenes Lk. 6 ee 
22 valeohol:(N,) ...c006 6. 

23 if CRS) Serato eeney se 
24 DLE CA eae tie 
Zommamine (Ch. ). Koei vas. . 
ZO/ALBENZCNE! «obese 
Ae DENZOAte oh. eed e 
S| PUITOMUAG! 66 os etn os 
29) -nbutyrate (ni) 1.°705.-... 
30) carbinol (tert.)....... 
De ECOIOTIAG. dee 2A EN cose 
33 $f (tert, ). as); . 
Sd suewanides|:! TUR Ieee, 
Dap OCNEDOMTY «order. 
35 WHUNBECS) Pas Gate. 
Sori GOVMESEH,. 5 Leto s 
OL HMLOMIAEION |: ste eaten ake 
oo). mercaptan. Mel >... 
39; Cimustardloil.. uid .. 
40} phenyl ketone........ 
AD eceuiphide tc sce te fete 


Formula. 


CH,: CHBr. . 


_ .|C, HBr. 


aera 
BrO NOPE oe 
BrC,H,NO, 


» ee 6 » 6 6 6.0 OS « 


ote & 8, 61'S ote ofan e 


BrC,H,CH,. . 
CH,.CH,.CH,.CH, 
CH,,CO,.C,H,. 
O,H,.C: CH.. 


eee eee 


a ind 


CH,.(CH,),.CH,OH: . . 
CH,.CHOH.CH,CH,..... 
CH,(CH,),CH,NH,...... 
C,H, (CH,),.CH, 
CLE COR G. Hes. (ohio 
CH,,.(CH,),CH,Br.. . 
CINCO, CHM Se 
(GH},CCH.OH-. dace 
CHL(GH:) ,Cléa¢ ¢. eee 
(CERY.CGL; hs.) ee 
CH,.(CH,),CN.. 
(C,H,),.0 - Ae igh 
(CH,(C,H,)CH),O...... 
Zhe OOK: Weare tier ren: 
CH,.(CH,),CH,I. . 
CH,,.(CH,),CH,SH...... 
CH,.(CH,),.NCS. .. 

CH OO.CHdvk ie oe 4 
(G5 .6 bly eae 


eee eee eee 








“_ fel * 











Air = 1 (A). 


167% 


(492219 
605° 


.934?2 
884276 
. 829-2. 832 







Specific 
Gravity. 
Water =r. 







eee eee ees 


oe ere eee eee 





eeereer ee eee 


.60°2.046(a) 
. 881779 
.8138%8 
.807—0.808%8 
. 8197? 
.7401?° 
.8620% 
011138 

. 279279 
.8878° 

. 812220 

. 887429 
84038 
.999574 

. 76979 

. 761615 
.9108 
61668 
.858° 


ee ee we wee 


oer ee ewer s 















Number. 


Water (w.). 


ORGANIC COMPOUNDS 


Solubility in 100 c.c. 






Alcohol (al.). 












Ether (et.). 





Melting 
Point, °C. 
C. = Cor- 
rected. 








Boiling 
Point, °C. 
C.= Cor- 
rected. 
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Crystalline 
Form 
and Color. 





110.0037 |v. soluble |v. soluble [252° eae 1h Me oe AIOLY CAINS WW 
2 tg aes See ae Lo Ae EE tree A ey eA LOY? chia {part at ar 
5\soluble soluble mie Paw e Ohl Me 61.3°%% needles...... 
rR pa) Shh v. soluble |v. soluble cAmgh «Sy Rees 2 2 (NECUIESin aoe, 
5loo bz oo abs. oa) 4—5° 27965 os A hisitig es en ee 
6\sol. bz 6 v. soluble [59° 281—2° C. |rhombic leaf. 
it PE seal ee RI O92 ha 38 .50° DEAE LOTR, Shea TAPE Re rs 
OUP ES I Sa held ee i S2aD0- DOT yO RRL AS eee 
USP R ea Sas cis 90) 3 RIS ees eae 124 .92° 259 . 2°78 = |monocl. pris. 
10|s. soluble org ora) 9° 1515 2°-G Nae 
1l1]v. s. sol. soluble ore) ig 148-50 ¢ + PES ee 
Dee chi a est Fea ee eg ee 194—5° OLMPAES oo xk 
UES 4, nbs cal la thd aie ae ale Maan Seta anaes 32-—3° 236-6.5° ‘leaflets...... 
14|sol. chlo. |v. soluble |v. soluble |63—4° 238° tetrag./chlo. 
CA Sec ET SSR SR) a ima eee ae 169.5° OL eereree. 
16jinsoluble i¢jsoluble sj... 5.5... S25r7D- .(180. 3°R 8 1a eee 
17linsoluble ‘jsoluble  |.......:.. — 39 .8° 183772) OF" Paes eee 
18}insoluble {soluble soluble 28°59 LSo=23 rhombic. .... 
Peet LSU CC.) 12s baie to he eae 3 LON Pe: 27. ees Cita 
20\s. soluble ore 976 (Sag a aoe 126.12 ey eee ee ee 
Pl Ae i ea ea ie i che 8 ie ae 10: 5-200 FF eee ae eee 
2218.3 oe Oe) ed tae | adi) a aaa 117. .02° Coyne ee eee 
23}s. soluble ora) 6 ates Od hate og an ee LE5A7TO?) SRE Te ae 
re ahd ery... eh RSE twentieth, wk. OO. 89S y | hc ae a ee 
25 ore) soluble soluble Pee fered: : E28 -) Oe Neen eee 
ae tet eae ee nc." | her eat es feat eee wc ak 18859 7 ANY Ae ae 
eee a hore tiecet <— 20° 249°C; thick oil..... 
Op cs at le aie Rae RE OS |e Pia 105° ar eye he 
rr er errs ht Ry A ake ols a ake 1642820; » 320 See ies 
ee MM OP ee oe. e's ls ed eises ot ote 52-3° PABA et a ae yee 
emer eet heer, 12°. ts a ao cee ka | eae eels ee T2967 Ge a ee 
32\v. s. sol. ora) COMUNE Petree oe tur 49—52° colorless 
ELS Oia eS ARTS naan al ieee. Seabee 1609788 Rete ae ee 
Sle 0. CS” a aes eines ona’ Untniey 4 Na Ea 140: 992. es eR Ie 
EES ec vervis ss « co COM SaN tat ye 2 ti: 122+24532 4 Oe tee 
eer tee Lh Sateen PEM te 106.992: =s|. Pas 
reson ea Se ees: 129: 9%.) - SEP ORAC Ree 
Ene rte ro ek tos 2a ARs QF SOF ed he EO EB SITs 
Linke ige AOS Dealer ed Ci le ae teae LOT SE 8 cin AARON aa 
er ee ih he, el oS ice Pete wre ss 237 b+ SVD ERG. Na 
TE hee og eee gle nN Eo a a a 182216 SOPRA AOR ae 
































234 CHEMICAL ANNUAL 
3 
| Name. Formula. 
mi 
MBptylene ie so S.h tps CjHy GH CH. at OG) scenes see 
2|Butyramide (n. EK he cH, ‘CH, AOS F ‘CONH, | S0id dices eee 
Di DUtyric acid: (Mu)se, $4. . 2s CH, (CH,), CO, [oe eS 88 .06|0.9599 
Al 8 ig iat C00 wrt ee CH,. (CH,),CO,H Paee eia 88 .06/0 .9562 
5) valdehyder 775 seen... CHe4CH.). CHO 22. 72.06/0.8170% 
Gi anbyadride., ec. < . (CHAIGEH.),CO)O vet ocr 158.12/0.978}* 
UCacodyliae aw OcenGl. (CH,),As.As.(CH,),..... 210.10/1. + 
Sr chloridesy 1 .eei vee. sue (CH ASU! fee Fis Bite 140.50}1. + 
9/Cacodylic acid.......... (CH,),AsO.OH | 138.05. teen 
10|Cacodyl oxide» +o .545... ((CH,),As), . |226 .10)1 46235 
Lib sulphides. <57.abtre oa ((CH,),.As) 9 .|242.16). . 
12). 7 trichloride. : sas.tustaess (CH,),AsCl, 211.40). 
13|Cadmium methyl....... CatCH ts cn 142.45). 
LAiCafleic.acid .2:.".). itn... C,H.Qj+ 4HOin oo bones 189.07). 
PorCafieine; si... Sates. C.H.N,0,+ELO. 1S... 212 :26)1 23% 
16;|Camphene (i.).......... CyeB oat: of 136.4 25 
17 f (Otor Wap: AIC Hg oe 13681 Ol,’ eameeeecenea 
18'Campholene.:.......... (CH,),C, Hs 124 .13/0.8034?° 
19|Campholic acid......... GH. CO. He . |L7O eB Die a ee 
20) Camphor (ds) otic. % 7 pr-lieoi| p kl ge tn seadenias 152.13)0.992?° 
21;Camphoric acid<(i.).... . .|\C,Hy,(CO,H)5..0. ..% . (200 .13]1. 228 
22 es raat sae peter 8A) 3 pd G7 Os rae ARP 2 200 .13/1.186 
23 ‘meanhydridevs:."... Lea Be Poe 182.12/1.194?° 
24|Camphoronic acid (1.) ...|C 'H,,(CO, Do Sy pees oe 218. 12).2; «een 
25|Cantharidine........... 79SEC) pie aoe 196.10}...... 
26|Caoutchene......+...... 54.05/0.65—7° 
D7\Capric acid. 4; Sp. sable e- CHA(GHD.COMes tee 172.16|0.8858%° 
28ers SRO ni hed Pree coe CH, .(CH,),CO, Aiko 172.16)0.930% 
29'\Caproic acid........... CH,, (CH.),CO,H he 116.10/0.92892° 
30\Caprylic acid: . cna «wh. =, CHECCH.).COLH fm 144.13)0.9100% 
31 ¥ anhydride... ..|/(C,H,,O),O -|270 : 24) 7 eee 
o2iCarbanil.. |... wpegh hi. «. CENCO RS oa aoe 119 .08)1 .092'5 
33|Carbanilid .. 6.6.00... COWNHU, Hyatt 212, 18t0 
34\Carbazol ii). 21.°. ae aiael. 2% (Oa s aa fis Rows ehh - 16% 
35/Carbazoline............ vabiag -|LijeelOlee 
36|Carbon diselenide....... rae: co) Bed 170 , 40) i955 co teatae ore 
377) disulphide...) zat... CS,. 76. 12) 2b55c9 
38] hexachloride......... CC. puees ga de 0[oaCe din) Deere 
ous | MONOXICG»; 5). Bast is! OG Wer boat eet aie ‘ 2800/0 .9674 




















Water (w.). 


ORGANIC COMPOUNDS 





Solubility in 100 c.c. 






{ 


Alcohol (al.). 










Ether (et.). 







Melting 
Point, °C, 
C.= Cor- 
rected. 


WAS ee Pee ee wnvieoa sees eesnefe ve eet wee 


pa eae wo eee net a ee 6.6) § Gile 6 6-2 | © @ @ © .0 6 6. 6 0 's]\ 0, 6.6 © ofe = ov s 


Q\v. soluble 








Cs 


ae. Od cain # eo. a) 0 6 6 ee HR os ie ss 





0.9371 95% |0 .0441° 


0.30% 

v. soluble 
v. soluble 
v. soluble 
soluble 

v. soluble 
28 
insoluble 
v. soluble 
v. soluble 
Osis 


‘soluble 


soluble 
soluble 
ore 


v. soluble 


s. soluble 

v. soluble 
be 

v. soluble 


10 insoluble 
11\soluble soluble 
ipa ae ae 
13/\dec. BS i sy 6's La 
14\soluble v. soluble 
1.35% 
15 it 3. 1278abs. 
16\insoluble |v. soluble 
17\|insoluble v. soluble 
18jinsoluble _ |v. soluble 
19|0.01619 soluble 
20)\v. s. sol. 12012 
21/0 .239 ay 
22/0 .62512 112 
23\v. s. sol v. soluble 
2416.0 v. soluble 
25/0 .003 100 
26s... cays okt be dole 
27\v. s. sol. soluble 
28\v. s. sol. hot|/soluble 
29's. soluble _ |soluble 
30/0 .251 ore 
wisi. < . 5 ee 
32/dec comb. 
33]/v. s. sol v. soluble 
34linsoluble |0.92 
35\v. s. sol v. soluble 
37/0. 21872 ore 
38/insoluble mod. sol. 
39/3.3 ec. 20 ee.?° 


Boiling 
Point, °C. 
C. = Cor- 

rected. 


eoeoeeeeesnase 


oe eo ee ee eae 
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Crystalline 
Form 
and Color. 







see ee ew eww ee 


ee ee ee we ew we 


© teh lo} 8) 6.0" pile. Wet ats 


@ €%e''e) € eo 6, e460} ebm 


ee Oe oe ee 


#7 OFS Ve lO 58) 61% © 


eeeee ee eee ee 


© aler ® © jenjeyel es, 0.6 te 


bP tad a ots Soteanpmeentnat Enaed 


dec. 
234—5° sub. 116°° 
49 .5-5.0° {157° C. 
51-2° 159° G, 
aaa ss i tLoo” 
105-6° 205° 
176.4° 209 ul Sie 
208° apes on at 
200-2° ‘|dist. in CO, 
220—1° dec. 270° 
136—7° dist. 
218°) oh Mba Wat oye 
..{—10° 14.5° 
okie 268 .4° C, 
30—-1° 268-9° 
—5.2° 2057 
16.5° 237). 4e.Ce 
Sad ta Seen 1280-905 
Ah? dabeta att oon LOG° 78? 
240.10° C. |sub. 260° 
238° 301 BoC: 
99° 296-7° 
—108.6°C./46.2° 
187° 185° 
.|—211° —190° 





* 0.059CS,; 12.97 chlo. 





yel. moncel. 
pris./w. 
glit. needles. . 


feath. need... 
feath.cryst. 
leaf , / Br + At 
hexagonal 


.|erystals 


monoclinie .. 
rhb. pris./al.. 
sm. needles. . 


.|trimet. tab... 


needles 

finewhite nee. 
oily liquid... 
leaflets. ..... 


prisms/al. ar 
leaf. tablets.. 
silky need. or 


. yellow. . [pris. 


rhb. tab./al. 







236 CHEMICAL ANNUAL 











o 
re Name. Formula. 
z 
1|Carbon oxysulphide..... COS. Rage rape Arie 
Aid PAO KUO ECs ophace MER OC: C: CO. Pity PE OBE 
3) etetrabromidesye tafe CBr Tees soe ees ee 
4| tetrachloride......... GOL AR iis ttl, ats cee 
5 i SUE or noes rT okey Hr 3 fe) 
Oly tetrarodlaccas. ese: ne CI,. SPs Pols tees fees (5 SY. 
7|Carbonyl chloride....... COCI,. ED ae Ae 
SB \Carpostyriliie sacs eet: pve G H NOH.. .|145. 
9|Carboxy-cinnamic ac. (o.)|CO,H. G, H, (Ors CH. CO, H/192. 
1OiCarminic: acid... foc te Coot Oa eee 494 | 
PnCarvacrols.* 2.70.7. 1 (GH,).CH- CAH (CH) OH fogs 
eviCelliulose. set Nee Me eC a) 0, Ce OL Le eee 162. 
MSIGELOUCEACIOS).. oo oir  | Org LL eure, 2 ene ee 396. 
Pa Ceryi COO ya. ofr. 0 | Gotta, Oe, ahve ee eee 382. 
15|Cetyl %y Beaded 074 WA OIG Neco Wena, had aris. 242. 
16/Chlor-acetic acid. AGCICH SCO H oe ee eee 94. 
17 fe = (K.). Ren GIS EM OG Be lat es i ty 94. 
18} -acetone. te CHOC) er eee seater 92. 
19} -acetyl chloride. . . |CH, Cl. COCK si eae EES 
20| -+acetylene............ HCIC : ie elie Ae ered 60. 
PSP SONG? me nes cute sae eT CTL eee eee 74. 
rediem MALHITIO (ON) 8s taleree:< 58 ant EL rN kite ae on ert ae 127. 
23 = Cr oor en GU EL aN Clee eee ere 1273 
24 a re et dea oe OLB Gale bee MS Re acu se el Bese, 12 
25| benzamide (0.)....... CICTECONT ee. ee 155. 
26 (iP) rae. | OL ECO) Narn aee ee Vere 15o7 
4g a (Diyas er emee CAC TUCON Hace eae 155% 
Tacoh Me 18 fon A AY Waseem bet ale MeL 659s bebo! Wate 0 vote Ni Au fan) 112% 
29 i ORS) ves eanene «io ig La ene ee V7) 
30} benzoic acid (0.)..... CIC EI CO-H att ase 156. 
31 a eee) eerie WIGS PROGR ae Ne 156. 
32 +: cman ors aenramy (CEN Eb) CNS Et 156. 
sseodiphenyl (0.)... -. .>1OL.Ceby, 0, 2... ae 188. 
34 7 1 NS eee GIGS G0 Co 8 bee ic 188. 
35 ‘ (p.yte.the, NCCE. athe er ci eee 188, 
36) ether..... egies (O18 b> ‘CHCI.O.C,H, is age 108. 
37| ethyl alcohol (2) fae CH Cl. CHOU ae 80. 
38/Chlorhydrine........... CH,Cl.CHOH.CH,OH ee hats 
.39/Chlor-methyl ether... .. CICHS OCH Aor 80. 
40} malonic acid......... CVHCU( CO eee hear 138. 


41; naphthaline (a)...... CH Cla a eae 162. 











. 1040 


Specific 
Gravity. 
Water = 1. 


.| Air=1 (A). 






42 

.6084%2 
59138 
132% 
.392¥ 


.9777%8 
.27-1.61 
83598 
81767 
. 39784 
.3978%4 
. 162% 
.495° 


eevee ee ees 


o © oo; Ue, © $h0 is ue 
© .6 6 © ore «@) © is. Je 


©. 0.0 6019 aes 


.11258 
10488 
. 940 


oe eee ew ewe 
ee@eere ee ees 
eee eee eee 


. 2005'® 
. 1302° 
.0625" 


.1938” 
































ORGANIC COMPOUNDS 
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Solubility in 100 c.c. Point, °C Peete Cryst allin a 
Water (w.). | Alcohol (al.).| Ether (et.). en career F and Color. 
1|100 ce. ora) ere eri = |O> 2.0 Bua ala ad sethede co ale 
2\sol. dec. eens ,¢ |sOluble —107° abt.|7° long cryst 
3jinsoluble {soluble soluble 92.5° 13945, tablets. 
4/0 .0802° ore) 00 —19.5° 76.74° C, 
5iv. v. s. sol. ora) ora) .|76-7° estas op fare 
cn PRIS. hi98. Pty s. \dee. red regular .. 
7\dee. dec oh yn eee tO, S220 C.. .\.- |Eolaiineda ees 
8iv. s. sol. v. soluble |v. soluble /199-200°  |sub. large pris./al. 
9\s. soluble |v. soluble |s. soluble |173—5° . {needles/w... - 
10|v. soluble |s. soluble |v.s.sol. jdec. 136° |........../monoel.prism. 
Hisol. KOH: jf 0:2 ¥52....|soluble 0° 237087 Os ithickiowl: 22 
12\insoluble insoluble __|[insol. red. ~|~sloekte . +» (amnorphousies 
13)insoluble. ../v. soluble |20*5 * 827 5° dec. mic. need. /al. 
Se ee soluble Nees. s. 7 heen tiie Jo. berystals eae 
15\insoluble {soluble soluble 50° 344°, 119°° jleaflets/al.... 
16\v. soluble _ |soluble soluble 62.5-3.2° |185-7° rhomb. tab. . 
17\v. soluble jv. soluble jv. soluble |62-3° 185-7° rhomb. tab. 
18|s. soluble ore oe ie ALS for pris. 
19\decomp. . |105—6° 
20|spon. comb.|........ A ie Fee 
21). TAT) ie gs Ramps ae (© ge) we Ei Ce 
22. . .|Soluble <-—14° 2079 (AAD 0) eo a eee 
23}. AGN SAE AA apie Oe oiaoU ef ifodhs WIP Re 
Meese ny jr. ia... (soluble 69 .7° 232.3° C. |rhomb.prisms 
25\s. soluble |v. soluble |v. soluble |142.4°C. |..........j/long need./w. 
26\s. soluble |v. soluble |..........|184,5° ../meedles...... 
27\v. s. sol. v. soluble |v. soluble |178.3° C. |..........{needles/et. .. 
So ee Ie Te soluble Aa —44 9° 1325 « 5's MR ae 
2 A LIO Maas; » ora) —45° 131-2° 51s eT es TE 
30/0.11° v. soluble jv. soluble [142° eet .{rhomb. tab. 
31/0 .04° soluble soluble 158° sub. small prisms. 
32/0 .02 v. soluble jv. soluble |243° : ee le iimanoelttalbe 3 
ee sol. lig. v. soluble |34° 267-8° moncl. prisms 
35}... Pets, 1s Cv a lear. 4h Oe OF 282° thin leaflets... 
36)/dec dec. ora) bo. 197-8? te SERRE RETA S 8 
37 ore) or oe Mtl aQerh 1s? tpt... 
38|soluble soluble soluble T2729 
39/dec. bse EP Sh il «tale, Mia hes (DORE Ri Fet teres 
40\v. soluble jv. soluble |v. soluble {133° ape eres s DLISMBIS RI 
. soluble Ry oe, ae AAO hs ; 
i le 


* vy, sol. acetone, bz., chlo., and Cs,. 
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« Specific 
2 Gravity. 
| Name. Formula. pes =1. 
cS =1 (A). 
z 
1iChlor-naphthaline(@)g. ) .|C,-H Clb. ee ee . 2656'° 
2) onitro- benzene. (Oo) 1437 nACIC HUN ©... oe o aera 157 . 52/1 . 368 
3 ‘ Cra) ats CIC SEC ING). 1" ieee eee 157 .52|1.534 
4 . (Dajte td ClO ZELIN Oa ck aonn ree 157 .52/1. 52018 
5 Chioral.. . De aoe te. (COUGH, , .. at semanas 147 .36]1.5121% 
6| hydrate... : CCl, (CH (OE) SS). <tr uae 165.38]1.901 
7\Chloroform:....... CHCl, ee ET yy 119 .36)1.4760” 
siChlorophyll:, . 42 .68).. C,H,,0,N Meo. ee 690290). ne. eee 
9)/Chlor- phenol (oo CIC OUOEL See aee , ieee 128 %49|..... ROR res 
10. (m.). CIOSHROH . oki, 128249]. , osiline gas 
11) oy (Dole + GIG AOE... 128 .49|1 .3067° 
12, propionic ac. (a).. .(CH,.CHC1.CO,H. . 108 .49)1 .28° 
13 3 : e PAAL tay CH,CL.CH, CO,H ut ae LO8 249)... ees 
14 pyridine C2 )scb ae AG, H {CIN.. 113:'52)1 :206'8 
15 4) eee ra: C,H,CIN... weere'ere el MLB SB eee nae 
16} quinoline (py. 2)..... CHCIN:... 1o su ouhe. . | POST SRI aba 
17 y (py ace lt: C,H,CIN.... 163 . 54/1 .37661” 
18} toluene (0.),......... CIC, CH, 0.6... GAU26RaIT ieee 
19 fF po EC SY eee Cot C1O,H,.CH,.: 8... a). «#126581 eee 
20 eae ey (iri!) Ores More CIC H,.CHyg.:.-.:cuccieien + se M26. OLS Ogan 
21 4 SB 65 eh eh) A ne terete 126 .51|1.074%8 
22 Ge (D:)%. co vee. | CIC EL GH 126 .51|1.0749%8 
23 ~ CK) ee cic, H CH,. 126.51|1 .071%8 
24; trinitro-benzene...... CIC, HL (NO,), 2: ve 6. .|247 .48)1 , 79770 
2oiCholestenin. 025 Sen . C,,42,0H.+ H,0: .|390 .37/1 .067 
26/Cholic acid... .|C),0,,0,4+ HO énG, H Koy 426 .34). 
Oc Choysatitlime . i.e «<1 s0ie Ciotlig Ns 12H, O. 321 .28}. 
PRI CUNVSCNGAHE:. -..0 cae sles ig tbyeets Hb Paeee inte 229105 eee 
MeGHPYSines tte. ce yee tee OM SEF 6 PRR Pe 
e0iCincholic-acid.... Sih! 2. C,H,05... 6... Oe. cas ee BS Ge ee eee 
31/Cinchomeronic acid..... 3,4C,HyN(COsfH),: 7. LOT OS So ee ene 
32/Cinnamic acid........../C,H,.CH:.CH.CO,H.... .|148.06/1 24754 
*33|)Cinnamic aldehyde.... ./C,H,.CH:-CH.CHO..... . {132 .06]1 . 112958 
34 A “«  (K.). .|C,H;.CH: CH.CHO . ... .|132.06/1 .04838 
35 ‘f anhydride..... (CoHeO5.0.. . 1278.12) eRe ein ee 
36|Cinnamyl alcohol....... C,H,.CH: CH, CH, OH. . .|134.08 1.039738 
of)Pechiotidess iin Pand bs Wert OCl.. 1166 <b Lees See ee 
38|Citraconic acid......... CH, C. (CO 2H): HC, CO, H1|130.05/1. 617 
39) anhydride}. . 5h Sn. C,H,0,. . {112 .03}1.2507° 
40i\Citral gain: “os .cneu: C,H,,.CHO .|152.13)/0., 886879 











































So © (ejm 6.6 = fe 6 






5lv. soluble 
6/66 

7|0 .6372 
S\insoluble 


18\insoluble 
19\s. soluble 
20) 


21\s. Saluble Hl 


22\insoluble 
s. soluble 
insoluble 
insoluble 
0.025 


s. soluble 





40\insoluble 









Water (w.). 


tee 6 Bee ye % 


Son) ne 6 ore a fe 0 


"ee @ © wo we we 


v. v. 8s. sol. 


Vv. v. 8S. sol. 


‘Js. sol. bz. 


ORGANIC COM POUNDS 


Solubility in 100 c.c. 


v. sol. hot 


oO 

v. soluble 
ora) 

v. soluble 

soluble 

soluble 

v. soluble 
ore 

v. soluble 


hos 8) 


Vinnsol. 
eblyble.< 
sbitble. - 
So 
v. sol. hot 
1178 1.0817 
4 8709, 

s. soluble 
0.097 
DQ F8 
soluble 

s. soluble 


13.97 abs. 
ore 


soluble 


v. 8s. sol. 
v. soluble 


soluble 







Alcohol (al.). 


Ether (et.). 


soluble 
soluble 
soluble 





00 

sol. CS, 
ora) 

v. s. sol. 





v. soluble 
co 
ore) 


v. v. sol. 
v. v. sol. 
ove) 
ore) 
ore) 
s. soluble 
18 
0.218 
v. s. sol. 
Virvi's) sol. 


v. soluble 
ore 





(o6) 


sol. bz. 
v. soluble 


. {soluble 


soluble 


‘soluble 








s. soluble 


Melting 
Point, °C. 
C. = Cor- 
rected. 
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Boiling 
Point,s°C:; 
C. = Cor- 
rected. 


160. 5-2. 5° 


360° in vac. 


dec... 
300° 
2095025? Ci 
oud 









Crystalline 
Form 
and Color. 


264—6° C.751|rhomb. leaf.. 


needles ..... 
rhombic..... 
monocl. pris. 


moncel. tab... 


hexagonal 


crystals 


crystals’)... 


| 


€ 2.0 @ © 6 ste of 00 8 


moncl.tab./e. 
moncel.pr./chl 
monocl. tab. . 
tetrahed./al.. 
yel.need.,... 
scales or rhb. 
yellowtab./al. 
..-|moncl.tab./w. 
“ou-| Dilemte tw tees 
moncl. prisms 


colorless to 
brownish 


.|prisms/al.... 
long needles . 
crystals 
moncl., prisms 


oe eee 


s6 .2 (68 (OA \9 «é 010: 0 





* Very slightly soluble benzene, CS,, chloroform, and ligroene. 


o 










¥ 


oe 


€ 2 
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ce Specific 
s Gravity. 
| Name. Formula. Water =1. 
3 Air = 1 (A), 
z 
1/Citramalic,acid.(rac,)..».|COsH.CH,C(OH)(CH,) Jaig tlie ee 
Go, 
ZICiUTIGC AGid :, +5 ou 8Gals - <)> 
3|Collidine (4). +4 Seema’. sos f yess s .9268'° 
fl pate eno Nese, pannel oe CH,.C,H,N.C,H, .. .|121.13/0.9656° 
5 2 CV) af optoe at's bis (CH ).0 ANS. io. eee 121.13)0.91735 
6| dicarbonic acid....... ae ey ae .. . 14/209.08 
So/ | GOMILETING Vy 5.41585, tbls ly C,,H,.O0, + 2H,0.. E]BU Bp ells oe mcte See 
SiComine.(d.) 0. nwa kts. « ore 2,C,H,,N.C,H,. ..(127.18]0.84721? 
9/Coumaric acid (o0.).. ; OHC, H, CH: CH. CO, H 164,06) se aoe 
10 ra Se SED Res seers OHC, HL, ‘CH: CH.CO,H [164.06 
UiCoumerin nae Or : .- «f140.05) 5 anne 
EZiCoumaron,}... i 6p bh. sis C, ‘ os tte [LL8. 001 EG Wiee 
FaiGreatine. |. i. - stern Ge} >is .|C,H,N,O,-+H,0. m3 149521 fe amine 
14\Creatinine . wiics wn)...» C,HN30. : jaf L 13,18). Sie ees 
Li Creosole: ject. «cua she Jt CH,.0C,H (CHOU. . . .{138.08]1. 095618 
16iCresole (0.)i ts. -G.45~..-- CH,, C,H,OH. woes oefL08.06/1 [O51 13% 
id, eewmM) - 4|\GH. CALOH.: ...{108.06)1 03938 
18 Sr aL Dodie sieimea ais Kt 1a Ye CH, C, H, Ora .. « {108 .06]1 .039%8 
19} methyl ether (o.) (K.) CH, G H, Ot CH,. Pie aso = 122 .08|0.978328 
20 i, 4 (m.) (K. ICH, ne H, Ae CH, eee 122 .08)/0. 96938 
21 f Hi (po (Ke) CH,.C.H,.0.CH, pare oe 122.08)0, 968328 
24\Croconic acid ..: Fien'.-:; CO:C:C(CO,H),+38H,O ;|196:07|..2+ Ganpe 
23|Crotonic acid (a)....... CH3.HC: CH.CO.H... aos 86.05 0. 973072 


86 .05)1 .0312% 


gal) (8) (Iso-). JHCH,C: CH.CO,H. .. 2.4 
70.0510, 85934 


25)  “ aldehyde (a) ...|CH,HC: CH.CHO....... 


26/Crotonyl ether..........|/(CH,CH: CH.CH,),O. .. .|126.12/0.8895° 

OP it SiODO ssrB stare o1s 0s CH.GH: CH GH Osa 72 .06)0.8726° 

2a GUMENGES |. in: kite 6 G, FAG (CH a). a. chen aa 120.10/0.8629% 
29|Cuminalcohol (p.) (K.) . .|(CH,;),CH.C,H,.CH,OH. .|150.11/0.974528 
30|Cuminic acid (p.)....... (CH,),CH.C,H,.CO,H. ...|164.10/1.16254 

Bil aldehyde . .'s-«ahehif s.- (CH,)CHG,H,CHO..... ./148.10/0.975938 
32|\Cyan-acetic acid... .j.: ..;ONGH,.CO.H: .:.,.... .t «| 85907] a.8 lt 
Bath AAIDIGE f;, 1.2% Wit ote eared ON.NH,. big) Aik OS teen chee 
ET EW NTs Bee ay Pee a CNNHG Hah 0. APP Lame wen 
iil wee ALLULITIO Pointer abbas it) o auens (C.Hy Ne aaa ee ad (23S, 28) yan ea 
SBO|CVANIC ACI 15.04 Wk bGls « « < CONH. L ws eo wl bebo) Leer 

Bi i\Cyanotorm . 2 Pe..satl.. ss HC(CN),. .  abdhias «+ +98] :Oi Le a he 





38|Cyanogen.............. (CN) oj). c.bace ese} sods | sD 2aOS eee 





Water (w.). 


1|deliq. 


2)133 


ORGANIC COMPOUNDS 
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Alcohol (al.). 


v. soluble 


75.9 


3iless sol. hot|v. soluble 


4\insoluble | 
5/sol.; insol. 


hot 
6\v. s. sol. 
sit .1 
9s. soluble 


18\s. soluble 
19|insoluble 


22lv. soluble 
23/8.3 
24140 


soluble 


v. s. sol. 
soluble 
oe 
v. soluble 
v. soluble 
v. soluble 
soluble 
0.008 
0.9818 


‘soluble + 


oO 
soluble 


oS Ae 


v. soluble 
v. v. sol. 

s. soluble 
aaaol eas 
soluble 


Solubility in 100 c.c. 


Ether (et.). 


mod. sol. 


2.26 


v. soluble 


v. 8. sol. 
insoluble 
v. soluble 
v. 8. sol. 
v. soluble 
soluble 
soluble 
insoluble 


00 300 bz. 


(0. @) 
io.@) 
106) 
CO 
(o.@) 
ie.@) 


solniie ie 
ora) 
v. soluble 


solubley 


v. soluble 
v. v. sol. 
s. soluble 


eh FN 


soluble 


Melting 
Point, °C. 
C. = Cor- 

rected. 





Boiling 
Point, °C. Cryataliing 
C. = Cor)» and Color. 


rected. , 


dec. 200° |monocl. pr... 


dec. rhomb. pris. . 


.|179-80° 


116.5° 


66.1-6.4°C, 


AQF W208 2 oy we 5 =. ot teryye 


47° 
210-—20° 
93 . 5° 
—34.4° 





. fine need./w.. 
glit. needles . 
long. needles. 
. .|silky need./w. 
rhombic/et. . 
..{monel. prisms 
./monel. prisms 
Oils areget.e - 
crystals. .:.. 
prisms...... 
colorless..... 
colorless... .. 
colorless... .. 
.lyel. needles. . 
moncl. prisms 
.jneed. or pr... 


ee ee ee we ww 


wh.—yel.... 
triclin. pris. or 

tab./al. 
crystals..... 
long needles.. 
:|leaflets. ..... 
leaflets. ..... 
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re Specific 

2 Gravity. 

g Name. Formula. Water =1. 

E Air =x (A). 
1;\Cyanogen bromide...... Be eats FEES a EE S00] .55 eee 
Siaechloridece: sos ia aes 
Slee 1OGTUE INS... ON sa 
Alereul p hide rans) < sire. «1s 
5|Cyan-propionic acid (a). .|CH,.CHCN.CO,H. 14H, 011126511]. Sy Oe 
6|Cyanuric acid.......... C N, 3H,0,+ 2H, 0. ./165.19/1. 
7\Cyclo-hexane.......... CH, < (CH,.CH,),> CH... 82.10/0. 

Sha HORANO] (vad) iis eis ss « (CH.,),: eae Bo tia Sane 100/10). eee 
Or Hexanone, oy ote es (CH,);: a. ost) | MOR FOSIOE 

10) pentadiéne....)...... CH, ee ‘CH),> oe ee 66.0510. 

Lae pentene. 2... eee. os < (CH, .CH})3>CH, oon 68 .06/0.7754’4..... 

12/Cymene (0.).........../CH,.0,H,.CH,.CH,CH,  |134.12/0.874838 

13 ant TG, Pen ots 2 CH,.C,H,.CH: (CH,),.. ..|184.12}0 862% 

14 .. (p.)..F..55....|OHy.C.H,.CH:(OH,),. -.avigteb2 Oana 

BPikol Steitt CK.) caddie oe CH,.C,H,.CH: coe 1134.1210.853%8 

16;Dambose......... saan (e H,(OH),.. : . ./180.10]1.752 

17 Deca-hydro-naphthaline Collis .. +. W138. 15ers 

t3iDetane (n.) .a4%. es: . 6 CH,,(CH,),CH,.. .. woe... (142.18)/0, 746770 

19|Decyl alcohol........... CH,.(CH,),.CH,OH.... .|158.18)0.82977 

20|\Decylene (n.)........... CH,.(CH,),.CH: CH,. . . ./140.16/0.7630° 

21\ Desoxalic acid): Shi. sas CO,H.GH(OH).C(OH). |194.05).......0.00. 

(CO,H), 

SoiDextriny)!; .... O0ebT ees OhHZ Oe sx . .1324.16/1.0884. 

98 Diacetins ose. essss sie ors (C,H 02),C;, H,OH.. .|176.10|1, 178838 

BED iaCety Us. <i -astetee's 6 ss CH, .CO.CO. OH. ..| 86.05/0 .973422 

25), )dioxime-(K,)....82.... (CH, C(NOH)},. - ovata otal 117214]... “..2 Beas 

26) Diacetylene ...0 sie ¢ CH: C.C: CH.. ++ {400 02]. 208 Reet 

27| dicarbonic acid.......|(.C:C.CO JH), +H, Koy 5 oe 156 04} <2.) dec co erat 

Bsiirallyl ty ofits Ve sheeves (CH,: CH.CH,,.),........| 82.08/0.6880% 

20). -carbinol. Yes. Sel... (C,H,),CHOH....... #../112.10/0.8752° 

30|Diallylene............. C,H,.CH,.C: CH........| 80.06|0.857918 

31|Diamino-triphenyl me- |C,H,CH(C,H,NH,)....../274.23)........... 


32 thane (pp.) - 
33|Diazo-amino-benzene . ..|C,H,.N.NH.N.C,H;..... 197.21) th ae 


34; benzene chloride...... C,HINWCl.¢ site... AON 71) eee 


35 “ nitrate. . CHUN, NOgi0S.. 2. . 2b OTOL G eee 
36 ok sulphonic ‘acid(o. ICH, N,SO, Sistods.. +. ( 184207) Bier e ee 
37 “« 7\(m.) GA NSO, b . celfeSaats ablloeeien: 


38 + f (pi) CHa NSOsc ss osud oven eee «eo HEPA G Ea 


. 
eoeeo ete © e ee we eo |\Jdhtoge ANG 2 0 os ee ee ee ee ee oe | ht oO] es eo ew we ee ee eo OO 
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: Boint® °C. Bete. Crystalline 
: re ied fa xia Color 
A rected. rected. ° 


needles ..... 


















1\soluble 52° GP sore ss 

2|2500 ec. 5000 ce. —65° Poros itp andl OEY 

3\soluble soluble 146.5° aay ... long needles . 
4\v. soluble v. soluble */60° sub. 30°+ rhomb. tab. 
7 or leaf. 

5}v. soluble .|140° dec. |..........Jamorphous - . 


.|monoclinic . . 













6/0. 2517 re . Ae aE oe pee ota 
fo Shoe ey eM i es SS 6727 Sl=1., 5° yigikes Pee nee 
8'3.56 20° 160-1° C. |needles...... 
9\v. soluble .|—45° 155 95°..C, 4: baja eRe 
a eee ve Reta IEM 
.|45-6° ollie sete 


es. abeD.)L8I-2° tnt ae 
.|< —25° 175-6° pate arate 
— 73. 5° 176,52 
—73 5° 174-6° 
s\225r 10. 319° in vac. iuenctlncne 










SEsGluble . soluble. 
s. soluble {soluble 


14\insoluble 
15/insoluble 
16\s. soluble 


















SRK). Bs [189-919 
. .| —80-32°  |173° C, 
2 sp a bald aie 231° C. thick liquid. 
Sty ca Ss Hall fo. 
21} Vv. polable v. soluble . .|dec. erysts mass. . 






insoluble _ |insoluble .jamorphous. . 


v. soluble |o,insol.CS, 40° 259-61° 





22!v. soluble 



















SROPORTL ; 23). . 1875-89 yellow... .., 
v. soluble |v. ‘soluble 239--3° be See ea colorless... .. 

v. soluble |v. soluble |177° exp. |........../tab./al.+et., 

. . {soluble 15 Ae Ae te OR | eee 

oiloLo Cs 

. |v. soluble |v. soluble {139-40° Bot. Shia ae (VOLCA et rae 

soluble v. soluble /96° exp. yellow leaf /al. 

soluble insoluble _ |dec. , 2. s ieep eaMeedlegy.¢e 3 

soluble insoluble exp. ete a ae (NOSUIES .ee aie 

eek lots, Apia iiss (ste toe ene ee CDS, “IDASS te 

... (exp. Penis ataters, «, eal TOC yr apni. Avie 

ae AL PCL GEL da, cee, oo TST Dees) WA 

soluble soluble exp. 200° |0° yellow... .%: 







* Very soluble carbon disulphide; mod. sol. chlo. and bz, 
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rc Specific 

s Gravity.. 
gq Name, Formula. Water = 1. 

2 Air =1 (A). 
1|Diazo-phenol (p.) ...... C,H,N,O+4H,O........ S17... alcie Gan 
ZiDibenzZyle ra. ele ress C,H,.CH,.CH,C,H;. .. .. .|182.12/9. 975288 
SMS NENO ae ke ee NH(CH,C,H,),........ .|197.16]1 .0336%8 
4|Dibrom-acetic acid..... CHBr,.CO.H. 3 on.) 2. . |2he ae 
5). anthracene,..;.....)..|C,H,.C,Br,.C.H,....1) ; ooo op en “4 
6) “berizene’{o.).. 6332.0. \CH Bro bo. si aeen es. eI 2BOR Oe eee 
Z a Ci) ss os Sais OH Broi.o./Sy ed on 0h 9 | Zoe nn ee 
8 a (De) ctistes shite: CHa Brinn Lise {DOD VOR see 
9| propyl alcohol (Kk. ‘7 .|CH,Br.CHBr. CH, OH.. ..|217 97/2, 1078 

10|/Di-butyl carbonate. . ACC, H,),CO,. . wo... {174.15/0 .924470 

11|Di-butyl oxalate........ (C,H,),C,0,. -. wwe... d sy (20251 Bis Gane 

12)Dichlor-acetamide...... SCE asia Sia ctas 6 6 LZT SOT eee ee 

13) * acetic acid... .6.2%... CHC1,.CO,H. ... - | L2S0ORi Te 572418 

14 acetone.) 25. Pei t. CHC, CO. ‘6H .. . (12689811 - 2367 

15| acetyl chloride....... CHCl,.COCL. . alii . ollie s6le Palen ei 

16). aldehyde) )...0rt iii. CHC, (CHO. .oidites . stiboae » MARE 

17| anthracene (8) (9, 10) Cy FLOM Yo Sovcvicteu's « «| SOLOS alana : 

18] aniline ‘(2, 4) 0-27 .. NEH,C,HLCI, su Aiert. 5 (tee 

19 ‘s (2, 5) is 2040). (NEGO ALCL tite. 0. | 16 Sepa 

20 ES A) ot oP rit. NH,C,AjCl ne. yo. . | Daa ee ee 

21 " (3)5) is. oe ae NH.C,0 Clo. 3.o.i is. . - | 161 SS ee 

22) benzene Kony fe ee i nt ae 

23 vs mn?) <cirtee tae CCK. vy as ge 0 0 (L46 SOE te 

24 ‘f (pee esaahs CHCl. “sess 146,93], 267518 

25| benzoic acid (2, 5)... .|CLC,H, COE. . . 2 LOOSOSN *) ./, is teesnnene 

26] he (2,70) Herel CLO Le CO,H. + +s LL OOSOSIEY ne 

27 id sf G; 4),. ..|\CLG.H. COM (ine. 1). a ngnoat aan 

98\-- ether. .!.:. +... «oss -ICH.ClLCHCLO.C.H,. (4. sie Ole 

29 hydrine (1:; 3). is ats hes CH,Cl.CHOH.CH,Cl. . . ./128.95}1 .3674° 

30 (25392. Ss. CH,Cl.CHC1.CH,OH. .. ./128.95/1.35517°5 

31): propane (2, 2). 200... CHE CCIAGH es wre sianeae 112.95|1 .82716 

BO SLIDES sil, Sires o's Niels Cy Hy Cle. oe icles }240. 9) eee 

33|Dicyan diamide (K.)....|NH: C(NH,).NH.CN....| 84.19} eee 

34! diamidine sulphate(K.)|[NH: C(NH,).NH 338)'52\.. Bree 

35 Diethyl-acetic CAG eee ye CONH,],.H,SO,+ 2H,0}116. 10/0 .91968° 

Shire Bilis Matt anne gales (C,H), HC COM eras. 7 73 .13/0 . 72264 

5 Yi Or NR TRD ert ory ass aise (CyHE)aNH ee. acd alee 

SS "aniline 7 side eee dale» (C,H,).NH............+ 149.1610, 93502 


39 MEATS ees ges y) oy ones (GH NCH y ota 2 ae 149 .16/0 ..993%8 






















Water (w.). 


liv. soluble 





Zisol. CS, mod. sol. |v. soluble |51.8° 

3\insoluble v. soluble |v. soluble |.... 

4\v. soluble |v. soluble |v. soluble (48° 

5isol. hot bz. |s. soluble |s. soluble (221° 

GP. AiGiaii- 3 soluble Sor Sead tee 

T\ ctIQeents 1.6 soluble soluble 1-2° 

Sis FLA «.< 1430 -< 89.3° C 
| Ylinsoluble |v. soluble oh MEN Sor he ee 
10}. 
12), Vv. eal, ote v. soluble |v. soluble /|98° 
13)soluble soluble soluble — 4° 
14'soluble 
15}. ote.) bh. 
iGlinsotable: ee Se Re EE YS 
17\sol. bz. s. soluble (s. soluble {209° 
TS). . Mite ak soluble ./63° 
19) \). SR eet soluble 3150? 
20)s. sol. lig. ’ |soluble ae TLS BP. 
OL RSE. 1 3 soluble 1150 75° 
BON ct torace hha f soluble Rese, i aa sale 
| ee a vee soluble soluble —18° 
24'v. sol. bz. oe v. soluble [53° 
25/0 .091! soluble (156° 
oT Pes AAS | es 4711 26;45% 
27\v. 8. sol. v. s. sol. : .|203° 
28]. . ne es oe) 
29/1.11® ore ore) 
30]. . 
“AN One Lace eee ‘OCS, aes TERA S 
Rb Al he gicrahe da «th v. sol. hot Vv. aol ‘170° 
33)(2.26%) — |(1.26* abs) |(0..01"3 abs) |204-5° 
34\soluble insoluble {insoluble 
35\s. soluble |....... <-—15° 
36\v. soluble {soluble iy .| —40° 
37/\soluble soluble soluble —40° 
38\insoluble — /soluble soluble —38,8° C. 
39]insoluble {soluble ore) — 38-9° 






ORGANIC COMPOUNDS 


Solubility in 100 c.c. 


v. soluble 


Alcohol (al.). 












s. soluble 






Ether (et.). 


Melting 


rected. 


Point, °C. 
C. = Cor- 


Boiling 


rected. 





284° 
1269570.C 


232—4° 
subl. 
22055 
219 .4°758 
PAWS 
218—21° 


».(207..7° ©. 
.|243.4° C, 


233-49745 
189-91° 


.|120° 


1107-82 


(8905-90 ool tana 
.lyel. needles. . 


245° C, 


251° 
yD 
259-60° 
179° 
1720761 


Lint (ae. 


301° 


dists 
. .|140—5° 
.|182° 


_. .1182° 


i ee eRe Fe see 6 fie oe 60 0 oe ae he 


1992784 
55.5" 
55-7° 
21a 
215 .0-6, 5° usually: yel., 





Bar! Ea be 


er La Ca ee 


Point, °C. 
C.= Cor- | 


245 












Crystalline 
Form 
and Color. 











.|yellow need 





monoclinic... 


moncel. prisms 


need./dil. al.. 
needles /lig. . . 
needles/lig.. . 
needles... ... 


mon leaf. /al... 
needles/w. .. 


.ism. needles. . 


fine need. /w.. 


.jsilk. need. or 


leaflets 
leaf. and tab. 
sm. wh. need. 


oer ee ee eeweee 
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Specific 
Waters: 





1|Diethyl-benzene (0.) .... 


2 ‘ (m.). AOA SIA OH Shy AE Ree. 

3 y (Dp) eee Cpl (Gir eee nen 

ADEs CATDINOL sce coilert ata h sails (CH CHOHs <n ae 

Dl eet UI BTAte. 3 «cetera oo oe (alae, ait Sk OP 

Giteriutaconate, -.'Ses;.. 60 (C,H,),C a 0 Si aa Be 

Tl euISOSUCCINRALC,t fret: see (C D0 HORE 

Sit IGACONALG oi) oy ats 5 (C,H;).C ‘H.0,. ans 

OP ketones vate iensts eras ©;H;.CO:C,. HS: 
10 Oe EA Oe RE Ci. CO CH ate. tae 
11} maleate.... : (C H,).C, H 0, , Py 
Peo TIAIOUIC ACIG\Ssulses siae (C,H;),C (CO iD, 4 A 
IS MAMeSACODALE.... tects «ak aes a ee 
14, mesoxalate.. ak OCG CHD. Pay t 
VolPeoxamiae Ch.) . NGCONHE, Hoo ae 
LG aephosphines oes (CoH ys Re oie ens 
Ap Gs Spb UR ANH note Wn A ar (CL Be).SO 7s eae 
18) se toluenel(s,) 2. re) o. (Cele) Oat las omega clam 
SOREN UTOS Cee wines re PRE soon CO(WNHEC.H,) eth 
BOW Ae Cuns.).. JNH;.COMOGHie sees 
21|Diethylene slycol ODT. ae (CH, OH. anos 5.0 ee 
22|Difluor benzene (p.)... ../C,H,F,. ; 
Bo Diglycerine. 2. 2. ster es CG, Hy Os. ae 
24|Diglycolic acid... .'..... (CO,H. CH,),0+H, 0. oa 
Zor DigtintiG sts siocc sls sheets we HN <[.C(NH,): NH 
26 





Dihydro-anthracene. .... 






Formula. 


CH (GH iin elk 


CH: (CHL)! CoH, 





27| benzaldehyde or 4, pois C.H,O. 

28| benzene (1, 2).. As PR ge 
2Oneanaphthaline:. nm. s GOH SEs ts Sad tee 
30| phthalic acid (A 2, 4).|o Cc 'H,(CO, H),. aie eae 
31 quinoline REC hae se Gis AP he 2s Sos, Sea 
B2ieeTeSsOLcine y = oto) chic sae C0) Hoare. 

33} terephthalic ac. (Al, 4) |C,H,(CO,H),.. . 

$41 toluene, (A-1, 3) 5. 504 CHAG eae 

Bol =X VIENC!(O:); ‘te ss ?eie oak (CH,).G.He 

36 SME (Tix, ) cenit ate tena (CH ),C, Hy. 

37 Be ab (pi) Seay (CH,),C,H,. . 
38|Dihydroxy-benzoic acid |(OH),C, - ‘CO H-+2H, O 
391 (2, 3) 

40} benzoic acid (2, 4)..|(OH),C,H,CO,H+ 3H,O 
41 Se ic (255) 321(OH).C HCO Boe ean 


- lrosstol tliles fee. 
190.08). 


.06 
.06 


08 
10). 
10 


208. 
154.05 


* Very soluble benzene and ligroene. 








.86622° 
. 86027 
.8675% 
.8312° 

.063!° 

04992 
.021315 
.050415 
.8335% 

814048 
.074015 


© @ @ » © 0 e oho 0 S50 


1.03279 


0.8478” 


0.835422... 


0.8275 
10). 


10}. Pee ere 





04925 


Water (w.). 










15's. soluble 
16}. 2k 
17 ehinbla: 
18}. 


30/0. “210, 16100 
31). 
gly. =r nee 


o 6 @ Se >erers« » 


+ V. sol. chlo., acetone, and hot benz.; 


3 insoluble — 


19}\v. soluble 


ORGANIC COMPOUNDS 


Solubility in 100 c.c. 


Alcohol (al.). 


soluble 


soluble |, 


ie.¢) 


sian 
“ont ee 7 ae 
soluble 

ans eas 


v. soluble 


v. soluble 
soluble 


v. soluble 


‘ly. soluble 
soluble 
‘soluble 
‘ly. soluble |; 


v. soluble 


v. soluble 
v. soluble 
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Point, °C. Point, °C. peat Lhe 
Ether (et.). pecteals Sep and Color. 
.|<—20° 184-4. 5° 
face gah] oes 181—2° 
soluble < —20° LS 273 an et ard tees 
a OS ge oe wR ae eee Fas 
Ht ak eas, Layee a 1218, 5° C. 
. {soluble ST [2aUS° pa llals oats ote 
Py, 1985-0 COA ikeeaaee- ie 
4 RS ae |22he-O7 0. 
. soluble YL OSs <a bys.) Nudacieedece ea 
ora) . .{101-2° Sioedemnttosess eee 
cath 2s cart ER ESE § coc laos Uae: Os es ey c 
v. soluble |121—5° a ates Ra DESI Sy ene 
phavucrEe:... (229°C; 
nth alee BNO Ais abt. 200° pn Mae A 
VASO pen bA9e807 9) § |. ech ox wh. needles. . 
sil sa ses oe A 85° 
soluble 1G1e30; 
ihe a ceeee eee wk Grerey: . «| L99~200° ass 
v. soluble */112.5° 263° prisms.) «5 se 
v. soluble {70° i fae. y eig OTIS gap nate 
soluble PN 20,.0% ae 
B48 SER ig Ca . .|87—9° gis pte pei eae 
..jinsoluble |..........|/220-30° thick liquid.. 
soluble 148° decomp. _j|rhomb. pris. . 
bp aaa s of MEPS S AOR eos fit che eye He {BMOLPHOUS: s 
v. soluble /|108.5° 318° triclinic .: 4... 
.|< —20° 170-1° dec. oil... . 
».. .(82°-85° Olstudho ee 
HR 5° 212° 5 Me eae 
s. ‘soluble. oD .{monel. tab... 
Maa tte . |220—6° . yellow... .... ; 
Ve os sol; + 104-6 sl. dec! .|prisms/bz. . 
age) DO? TD: Di viv . sua finemaecdles te 
soluble “rat 11 O=0 2520 ara eo eee 
(soluble... f:)i4 - taew a. - 134—b" eats atin deat 
.|182—4° 
ees doepla sot - Rs pay 
.|204° decomp. __|needles 
v. soluble |213°dec. |decomp.  jneedles/eth.. 
v. soluble {200° decomp. __|need. or pris.. 





v. s. sol. CS, and lig. 











CHEMICAL ANNUAL 










































I Specific 
2 Gravity. 
| Name. Formula. ie he 
z Air =1 (A). 
1|Dihydroxy- 
2} benzoic acid (3, 5) ..../(OH),C,H,CO Ae O 08}. 
3} benzophenone (2, 4). ./(C,H (OH),CO. . a 08}. 
4 sf (Saad): + (CHO HIACO a: 214.08). 
5 xt: (4, 4’)..|(C,H,OH),CO. 214.08). 
Gin =butane’(253)> 00... es |OH;s.CHOH. CHOH. CH, 90°.08|05 2. =e 
7| naphthaline (1, 6).... (OH), OAS ba 160.06). 
8 “ (1° 7)... (OH),C,.H,. 1... .7:0-. (160.06): 
9 S (187s. MOR) Car hee eee he) PO Uae 
10 “ (3) ..\(OH) GH: ho... span tednden 
it | - (2 Peres (OTC 5 ie oat Pie eee eens 
AZ py Tigine:(os 4). yee ee C,H N(OH),. ee ee LEY.0S) Sie eee 
13 AU 1(DB). wore C,H,N(OH),-+4H,0..... 120.09 
Le ACUIMONe'(2,°0) o.oo. sae C,H,0,(OH),.. ite ee aes 
LOVSe COLUBIION U2," 0 ). ele sore as GH: GVO ).-= 124.06 
16 Camp Gp 3, SLs CHCA AOR) ie 124.06 
17 A oo beer: 8 Sa es be CHG HOH a: 124.06 
18/Diiodo-acetic acid...... CHI COLn Soh eer ce aa eee 
10s racetylene. 6866 Sess ICVOT ge. 277 OS ee eee 
420Mesberizenerto:) co tc sseiC Tbe escetete sbae cite cee mn 
21 a (mm...) 5: sy oe COM RES. umtears Weaetes 329: OF fs Se eter 
4 t (Gi) meme CHAS eee cee 329.97 
23)" ‘diacetylene......-2...1. IC: C.C:CI 301.94 
24h nexane (1;°6) 7265.05 - ICH(CH.),CH. a . |338.04}. my 
25|Diiso-amyl ............ (CH), CHCH .CH,),. . ....{142.18]0. "74792 
26] amyl amine (K.)...... [(CH,),CH.CH,.CH,],NH 157 .22|0 . 76638 
27| amyl carbonate....... (CLHj)2CO32 255... 20). 1202 STS es 
28; amyl ketone......... (CUE) OO Sees Serene ee 170.18}. bas 
ZO Duty) amine vest Aone: (CER rion . 1129 .20 0. 749118 
30| butyl carbonate.. n(LCAS Rea he .1174.15]0.9197° 
31; butylene. . Bidens es (hed s KR ON CHC(CH,), Paper BB bpd B51 yok 2 
SAG DUCVL OXAlate. pret om at CuEte) css .. ./202.15}1.002'4 
33} propyl carbinol....... [(CH,),CH],CHOH. ake eis 116.13/0.8288” 
34| propyl ketone........ {(CH,),CH],CO to... 2 1T4 12 esoG2s 
35|Dimethy]l allene (1, 1). ..|(CH,),C: C: CH,........ 68 .06/0.6940” 
36 - BMING ws els ¢ (CHIN Teer a 2 ..te cee 45.10/0.6865-* 
STi see KC) rhe ane (CH,).NH.............| 45.10/0.6865——° 
SSM BOIUINOL. Ohh. on tanta: C,H,N (CH,) 9.3, -5..+ si « yt /d 22d or Doman 
39 Joy d seh eaten A C,H (GH \aavegeces oan 122.13|0.95438 


anthracene (2, 3).... 





(CH) CU i cee 






¢ © 6 6 04 @ 6 Ww @ Be 


ORGANIC COMPOUNDS 
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Solubility in 100 c.c. 


Number. 


Water (w.). | Alcohol (al.).| Ether (et.). 


l/mod. sol. |v. soluble |v. soluble 
2 
3\s. sol. hot |sol. alk. v.sol.sol.bz. 
4|\soluble soluble sol. alk. 
5iv. sol. hot |v. soluble |v. soluble * 
7\v. sol. bz. |s. soluble |v. soluble 
8)mod. sol. |v. soluble |v. soluble 
Ov. sol. bz ee. .tV.soluble 
10/sol. hot v. soluble jv. soluble 
11\sol. hot v. soluble |v. soluble 
12\s. soluble  {s. soluble jv. v. s. sol. 
13)s. soluble’ |s. soluble |v. s. sol. 
14\v. v.s. sol. |v. soluble |v. s. sol. 
15\v. v. sol. mv sol; ‘|v. v. sol: 
16\v. soluble |v. soluble |......... 
17\v. soluble |v. soluble |v. soluble 
GET G19! Che Ty Saadeh en 
19\v. sol. lig. |v. soluble |v. soluble 
es ee soluble 
‘ES soluble sol. chlo. 
MESES A A a soluble MCR 
Pee eee Tht... vss soluble 
24 
26\s. soluble {soluble oO 
soluble soluble 
sol. toluene}. 
soluble ; 
v. soluble {soluble 
soluble soluble 
. . {soluble ore) 








* V. sol. acetone and alkalies ; 








232-3° 


143-49 
162-3° 
PANN i 


‘\134-5° 


178° 
140° 
160-1° 
190° 
260-5° 
195° 
215-20° 
125° 


.|63-6° 


103—4° 


.{110° 


82° 


Pay be 


40 .4° 


. .|129.4° 


101° 


. .|6-7° 


a6 lo @ © 0 © 0 Gye G9 © egerpyue 3.0 


Melting 
Point, °C. 
C. = Cor- 
rected. 









Pent 8. Crystalline 
C. = Cor- _orm 
and Color. 


rected. 


.|pris. or need. . 
PE, UU pyramid/bz. 
..+++,...-./Small needles 
dist. undec.|yel. need./lig. 


. . {183-49 


short pris./bz. 
../sm. need./bz. 
. .need..or leaf.. 
2 hela iere THOM DIC/AL ame 
subl. pt. de.jlong needles . 
oO isionueie<o.. TOOUV./ al eee 
wesees..~syel, need./w.. 
sublimes 


yel. needles. . 
part. subl. /leaflets...... 
Maly. Harksnpy INCCOICS. ca: Ae 
267-—70° wee dais eee ae 
ss ss mgs fyel. crystals 
volatile clear need /lig 


286.5 C.°"' pris. or tab... 
284. 70758 aie tab. 


/al.+et. 
285°.C. leaflets. ..... 
oY onuiine «(Cl V SUA ae 
With Stearn’ |) saga some 

1159 660... ceeeeeineeeen 
.... .{185—9° (colorless to 
Sah | 2eSiy ha Ora 1 yellowish 
So RAO yellow oil.... 
. .{139-40° 
ey PRESS Ries beck Oa ane PP USE: 
the LO eos ce eee 
Pe eos Pa 
. .|140° ek oe eA ete 
hes des irreg. cryst. 
ADB Sia Le peu arene Sie 
tt: 17 SD dvastaee a ater re wal oe 
7-7 .3° 
193. 10760 


2.5° 


2-2 .5° 


. (246° 


192.5-3.5° 5 yellowish. 
Sat .|fluoresce. leat 





v. s. sol. bz., chlo. and C8,. 
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: Specific 
s Gravity. 
g Name. Formula. Water =1. | 
E Air = 1 (A).| 


1|Dimethyl-anthracene (2,4)|(CH,),C,,H,g. 





DIPATOING + ath vate weet: (CH,),ASH. o.oo o5 Gants + | LOO Onnmatieee 
3 benzoic BCG (2,3) 22 ees bla lae ‘CO ee 150.08) Haseeno 
4 ipoies ar: baad an! (Ad 5 Be Gas CO,H.. .»',+ [LOU OS] Rian a. eee 
5 4 TIA pe ah 8 (CHLCH, COHE 150.08), ee rena 
6 a se (2, 6)... .|(CH,),.C,H,.CO.H... <)>. .|L50 05 eee 
< ¥ i. Oy. B)e Ba gains COLH 2). 254150. OS ere 
8} carbonate. sees: Me La te lalle Canes ...| 90.05]1 .06972 
9} ethyl aletic Acid”, .|(CH,),(C ashy OF CO, H. .. | L1L6. 10] fo ae 
10 ‘“~ benzene (s. ‘ap Colds Ose (Clie eee 134.12/0.861”° 
11 ‘* benzene (3, 4)... C,H..C.H,.(CH,), ns phe Wie 134, 12)0.87837° 
12 CUR VICTIC.. a1 hee (CE pO HL. Ca lt eee 84.10/0.6877° 
MELLO APALO te ols clei > eG (CHIE OC) sae ee 144,06): he 
14) isophthalate.’. . ......- ./(CH,),0,.H,0,7... .. ..|. 5.4) L040 8) 
15|. isopropyl carbinol. . . .|(CH,).(C,H,)COH...... 102.12/0.8232'° 
TOME TNAe a LG Yo. ies tere & (CH,),.C,H,0,......-|).-.4b44 0610s LaZone 
Liter 1 StON1G. BCI va. ek weak (CH,).C(CO,H).... ..)+s. glloee UO). canteen eee 
18 naphthaline ge ee wy. (CHG pblg- c «2: «2 cals. «| LOO mk tree 
19 (Bs ype. sod (CH) Mtg ta we an tint atm one ese Ran 
20! a- aphthylamine wy |Cap bla NG.) 5.2 2 oe « hee oe 
21| p- 1 be |C pHON (CH) oa :c. cess + (Ltd eee 
22) nitros-amine”™ .)..2 2: . (CH,).NINO waliu.tae...| GEODS ee 
23|° oxamide (K.) sa oneot .|(-CO.NHCH,),..... .). 0.) 2G AeA 
24; pentene (2) (2, 3)..... (CH,),C:(CH,)C,H, 98 .12/0.71857! 
25 of C2) 2 a a VCE eo ra CH CH)... .| 98.12/0.6985!4 
Ole DOOSPUING ,.. gece veya tt CEs Rpg Binge, .| 62.06)<1 
27| phosphinic acid...... (CH,),PO.OH. . ne ee notes ©] G4 OGL Samra 
28| phthalate :(0.)).cm «1+ -|CgH,(CO,CH,),..... =. . (104i ee 
298 DIOPY bh CArOlnol, Lanes) +h Cblg)s, ho LL).O,ns, 102.1 2)0 ee 
30} quinone (2, 3).....,.+--|(CH,),0,H.0,..... ..!.. .| 236006} 
31 e (21GB) cm. raat es hULLe awe kL (0,2. 2 vio, 1136, Obl 
32 i On) oe crn + CBee oo: = sh 
Go| ACEMALE 2... «eis (OE HO ane ee 17808 tan 
34; succinic.,acid (uns.)... Resets H)CH,C CO,H |146.08}. oe oA, 
DOMRLALETALO.. ot <5 oberlaltis tos (CECH Oye .|178 .08)1. 340318 
36) terephthalate (p.) ..../C H,(CO,CH,)> oe Re 194.08}. mS 4: 
37| thiophene (2, 4)...... 10) cy OM se ee 112.12)0. 995620 
38 eee (2, kOe oe ah Peto ae ees ae ane ee 12/0 .9859°%% 
39| trimethylene (1, 1). ..|(CH,),C: (CH,),........| 70.08/0.66042 
A40| - airea (sym) (K.) .°);.|\CO<(NHCH.) |. oS SES 


“ (uns.) (K.)...... NHSCO:N(CH):....... ET i eet: 





ORGANIC COM POUNDS 









Water (w.). 


at sol. 






llv. sol. bz. 
2 0 bz. 










3iv. sol. hot jsoluble 
4iv. v. s. sol. |v. s. sol. 
5\v. v. s. sol. jsoluble 


6\s. soluble \ 
7\v. s. sol. hotiv. Eoluble 
Slinsoluble 


9linsoluble soluble 


‘soluble — 


'|s. soluble 


‘soluble 
mod. sol. 
soluble 


v. soluble 
v. soluble 


Solubility in 100 c.c. 


Alcohol (al.). 


.|s. soluble 


|s. soluble |v 


soluble 


‘ls. soluble 


Ether (et.). 





Melting 
Pointace. 
C. = Cor- 
rected. 






00, ooCS, | 00 eo ohid: en ee. 


. .|144° 


Pee eee eee & tie 6 b 6 8 bY oe ef lee. 6 a 


soluble 
soluble 











. .|183—4° 
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Boiling 










: Crystalline 
rapa ey: Form 
Ps oi and Color. 





Jo. boon eas ane need al. 
36-7° Knap Meese ae: meer 
.|glassy pris./al 
| PLIsivis / ah) a 
moncl.pris./a 
.|short need/w. 
long need. /al. 


3688 
20886, 
SoeTO 


187° 
185° 





(65-7077 


192° C. 
dist. 
EraGs 
(205° C. 
sub. 120°+ quadrat. pris. 
262-4° BAPTA bey! 13 
264—6° 


triclin. prisms 


Jo74.5°Cm] 


.{137-8° C, 





BUD oleae eryetalline™ 


Seo aa yellow oil.. 
kee tde® ie wh. needles! . ; 
.|75-80° 
. |83—4° 
pase he A ep eee 
De: sen «(CT YStallines: 
a Pade 


122.5-3,5°702| 


sublimes [yellow need.. 
Po. ss +> e+ tVel, neediest, 
sublimes _ |tricl. pris. /al. 
282° monoclinic/al 
165°— anh. |tricl. pris./bz. 
280° crystalline. .. 
ay JP ene: trimetric need 





pie’, PLO os dept Cement aces 
hip 2g 


he aie la raf h $32 5 9 
soluble 126° 
..|v. soluble 116° 
eh WP ie 
or Re eee. 404 Sec ote 
soluble —14° 
.|<—20° 
s soluble {102° 
M6 7=8° 
.|—14° 
. soluble |192-—3° Hee 
FV 8° 
Bu = des ee ree (ye 
soluble nS Bee 
.|46° 
ly. s. sol.  |209-10° 
76° 
San Pen (ee Oe 
mod. sol. —/55° 
BAe As. bir et henna 
v. soluble |125° 
yo Pe TR? 
s. soluble [142° 
sol. chlo. {48° 
.{140° 
erecta ht 99-101° 
insoluble |180—-1° 





Salk Ce thin prisms. . 
thin prisms. . 


B let ee fone) (6 10) 6 Ue 


LS 
Or 
bo 











q Name. 

z 

1) Dinaphthol (a) i 20s. 

2|Dinaphthol (g)....... 

3|Dinaphthyl (aa)......... 

4|Dinaphthylmethane (a). 

5 iT: @). 

6|/Dinicotinic acid . 

7|Dinitraniline (2, 4)... 

8|Dinitro-benzene (ore Regen 

9 Ti (m. ire 

10 4 (Pees 

11} benzoic acid (2, 4).... 
12 iz: 6s (2, 5). 
13 i rr Ga Ose iat 
14 és ons (gs ee: ae 
15| diphenyl (o.p.).. 

16 EEA 2 

17} methane.. Ne ae 
18} phenol (2, 3). a We Le ROR. Pe 
19 Sapa Ub 24 Jom s bankoee 
20 ae eth Ack). creda aes oe 
Que rOLUCNe (2.°4) 5 .cn ey oe 
22 zy (3, 4) 

23 4 (85D) aati 
Ze DIOMINGOlE | ews cis ess 
25|Diphenol («)(0.0.)....... 
26 te egy ETA eed al 
27 * C¥) Ua Delevan anak ie 
28 # (O} Ce ec 
BOVIIDUCILVE, hin tinue seats wun 
DU BRACREIC-OCIOSL ac serail 5: 
DUPReEIIIME cele cle. vediea te 
32) benzene (p.)......... 
BOP eOALUON ALC: (Ns) in lato 
34; diacetylene.......... 
Bolg StU AMG, (Us) wndes ace Le. 
36| hydrazine (aa)....... 
DIA PEIDELOANO.. bdasiists chee 
SOS! Gh PHOSDIING . 2s. t aie <li. « 








_ .(NO,).C 
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Formula. 


OH.C,,H,.C,,H,OH 
OH.C,,H, CoH OH... 


(C,oH;)>. 


| (CioH,),CH,. 


e 
(C,, 772 2° ISHS 


{1s 2: 4C,H,N(CO,H).. ... 


.|(NO,),C,.H.NH, 


CaN O eae 


CHANG.) see 
<c CEEONGS ee ee 
(NO,),C,H,.CO,H... 


. JCNO,),CgH,.CO,H.. .... 
(NO,),C,H,.CO,H.. .. 
(NO,),C,H;.CO,H.. .... 
.|NO,C,H,.C,H,NO,, 
.|NO,C,H,.C,H,NO, 
ACTON A eee 
(NO,),C,H,OH:...«-..- 
(NO,).C,H,OH.... -. 
(NO,),C,H,OH..... 

(NO,),C,H,.CH,...- 

HOR. Sarat 


(NO,),C,H,.CH,. 
C,H,NO,. 


OHC,H, OHIOH 
OHC,H, ‘CHLOH oo 
OHG.H, CHOn™ ; 
OHG,H, C,H,OH. .. 


| Specific 
Gravity. 
Water = 1. 


Molecu- 


ar 
Weight. 





Pak 286. 
. . (286. 
. (254. 

. |268. 

. |268. 
167. 
183. 
.|168. . 5657 
. 5467 
. 58717 


seers A Coe 
= eae 1d Onda 
Ay Pal iy 


|212. 
Ay AE 
.|212. 
244. 
Sete xe 244. 
may (68 
. (184. 
rey he 
«- doa 
> th S25 
182. 
.|182. 


.32 


.{149. 
ae ea 
.|186. 
. ./186. 

.|186. 
.. 154. 
..(212. 
fi 69. 

(230. 
214. 
.. .(202. 
. «| Loe 
siecselt Aight 
a | LOn 

./186.09}1. 





00337 
19038 


. 005688 
0126% 








Air =x (A). 


ee 
ee ath 


1.6154 


. 68374 


32089 


98458. ule 


Rie 


oa 


ORGANIC COMPOUNDS 











Ether (et.). 


v. soluble 
v. soluble 
mod. sol. 
v. sol. bz. 
sol. bz. 


39 .45'8bz. 


*1.82'8chlo. 
Niodd sacl Oe 


s*eoluble: 


Melting 


Point, °C. 
C. = Cor- 


rected. 


300° 
218° C. 


160. 5° C, 


109° 
92° 


gl BBest 
50S SS FEES LCOS” 
27.1}8chlo. 


117 29° 


89 .95° C. 


172-3° 


ress BY be 
.|202° dee. 


204—5° 


a IOds0. 


v. soluble 
v. soluble 
v. soluble 
v. soluble 
22 LOM Os 
2.191708, 
v. soluble 


mod.sol.C8, 


8 Solubility in 100 c.c. 
| 
=| Water (w.). | Alcohol (al.). 
l{insoluble |mod. sol. 
| 2linsoluble /mod sol. 
3\v. sol. bz. |mod. sol. 
4'sol. CHCl, |0.8?° 
eS ae a Sens & v. soluble 
6\v. s. sol. <y¢ fae Se ee) 
7\insoluble |0.774 
8/0 , 3819 Sans 
3378 abs. 
9/32. 418 chlo. |3.52%5 
10/0, 18199 0.4205 
11|1.85%5 v. soluble 
Ee A 2 a ay ne oa aman 
PIC BOL ATIOL!, eo. +c. Se 
14/2 .Q10° v. soluble 
DON Me Cece hs tk v. sol. hot 
Ol ee ee 8 Co mod.sol.hot 
17\soluble pe eee 
18}s. soluble {soluble 
19/0.5 3.919 
20\s. soluble {soluble 
21\insoluble s. soluble 
22!insoluble {soluble 
23/s. soluble j{mod. sol. 
2418.3 6.6 


25\mod.sol. hot Ss soluble 


\26!s. soluble _[v. soluble 
|27\s. soluble |v. soluble 
28\v. s. sol. v. soluble 


29\insoluble {9.98 


30/s. soluble iv. soluble 
3ljs. soluble |soluble 
32\sol. hot bz. |v. s. sol. 
33\insoluble |soluble 
ef | Ce ih iow Be v. soluble 
36\v. s. sol v. soluble 
37\insoluble |v. soluble 
38|insoluble _ ly. soluble 


sol. alk. 

v. soluble 
v. soluble 
v. soluble 
v. soluble 
soluble 

v. soluble 
soluble 

s. soluble 
v. soluble 
v. soluble 
v. soluble 
v. soluble 
v. soluble 


234-5° 


nee 5 


144° 
114—5° 
61.78° 
f026- 
61° 
92-3° 


180° 
123° 
190° 
272° 
TOL 
Vdd Beta 
148° 
52.85° 
205° 
80-1° 
96° 


‘\44° 


20 Oe 


425959) ele’ a @ © « 


a) a,c 0, 6) ere, O06 «6 


above 360° 
.|fine needles. . 


decomp. 
pear 2. 


302.8977" 
2990777 


253 





Crystalline 
Form 
and Color. 


rhombic tab. 
flat nd. or pr. 
rhomb. leaf. 

short pris./al. 


.lyel. moncl.... 


monocl. tab.. 


thin rhb. tab. 
moncl. need... 


..|rfhomb. tab. 


or prisms 


. {needles 
. needles 


/ .|quad. tab./w. 


ee ee ee wee 


with steam 
dec. 195° 
315°? 68 
sublimes 
342° 

254 .93° C. 
part. sub. 


310° 
383—427° 


ee eo oe we we wee 


co gee ee OAc yt. vee: 
.|286° i 


220° /40 
264.7° C. 
280° 


./moncel. need. 
./fine needles. . 


yel. crystals. 


.lyel. need /w. . 


yel. tab./w... 


.lyel.need./w. . 
. .{monel. need. . 
.{long need.C8, 


moncl. pris. 
/lig. 

rhomb. pris. . 

long flat need. 


./smnall leaflets. 


elit. leaf./al. 

mon. prisms, 
moncl. tab... 
needles/w.... 
moncl. leaf... 
small leaflets 
wh. needles. . 


‘|triclin./lig. . . 


prismat. need. 
Fe ders tk rel af 





* 0.69 parts dissolve in 100 parts methyl alcohol at 20°. 
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~ Specific 
2 Molecu- Gravity. 
g Name. Formula. ar Water =1. 
S Weight.| Air=—1 (A). 
Diphenyl 
1} sulpho-urea (K.)..... (08 Oe wt les pel 22O Take seen en 
2} m. tolyl-methane . .|(C,H,);CH: C,H, CH, : 29125810) 
OMMUPCH, CLUS.) aegis <td rae NH,.CO. NG, Hyak 2IZA18 
4\Diphenylene oxide...... ee Tl). eee 1. 2. PL OStO8 
SH Dipicolmic acid Pa... 1: 2:6C0,H N(CO, H), 
+13H,0. . + os oe |LOSS OT ee ee 
GJIPLOPAre Vlas anu eee CH:C.CH, CH, C: CH. ...| 78.05/0.80497 
7|Dipropyl amine. ........ (C H,),NH.. 1101. 1610 “Fane 
8 co Oe (C,H,),NH.............|101.1610.73688 
VEPMGAT DITION ...: eislouse eres oc (OCHO Sin . .(116.13/0.82007° 
iOimakerOuer co ert (CLE ECO tae . .|114.12/0.8205— 
11 BALES) kt eS, 2 (C,H) COs .2ajcactal oe ee eee 
HP emioralatets hk. Ga aston. (CUH.),C,Oj- «cscs es ove [bede Toppa 
L3i/Dipyridy) (y)...5...%... CHN.C HAN «>. io... |, 0 pee 
PE DiguanGline ici ayers < Aokare CoBL NAC HEN [oss ys bee eee 
bo Diquinoyl(2;:9').22. +. --|\COsH NC AN poe eee ee 
16 * CO ADA). tetas GOH ONG TL Nees 256.18 
17 i CBT RS Oe C.H.N.C,H,N.. .. .|256.18 
18|Diresorcine ...... GEC, Wee (OH),),-+2H, O. 1204121 ©, 2 oakan eevee 
19|\Dithio-glycerine........ | Bel (OH) (ad EB PS om 124.18]1.342!*4 
MOLD LOLV IE (Os) hog ks. con's ie CH,.C,H,.C,H,.CH, ie Ne 182.1 2)3) ena 
iNet LOTR.) a: «ss tae on CH,.G.H POs CE ee ian 182.12/0.9993@ 
LEAS SIO AR (15) PEA Gees CHa.C, oC, CH. cere 182...) 2) eee 
DOMED. )2 ec, oR iss atte CHs GHG. BoE see 182.12)0 .9172!31 
Zale AMINO HO: ) gorse <,<pdet> @'« (CHAGAS AIN ete \197 16 Ssas Gee 
25 ume (TINS). sgdee wed oss (CH,G,H,) NH. 5...) eee 
26 SR LDS) wie sade fe dois: (CHAGAH NE. ot. ce sea 
2/| sulpho-urea (o.) (K.)..|CS<.QNH.C,H,.CH,),. ...|296.27). 15.6 ae eee 
28 te (p.).(K.) .|CS<(NH.C,H,.CH,),.... .|200 e208 ype eee 
SOUDIVIR VAs tres aaiys near CH,: CH.CH: eee serra 54 DB). 5 histo tunes ones 
30/Docosane...........-+- CH.(GH,) ,.CHe. [310 .37/0.7782% 
31)Dodecane, n............ CH, (CH) 06 CH,. .|170 . 22/0, 76847° 
32|/Dodecylene, n.......... Chane > .. .{168.20/0.78547 
MO Dit citessees 1.20. sos. s he cig C -H,(OH),.. Sede . .{182.12/1 .466% 
DAI ULOL erwin ielcc sso dae 122334;,5C,H, CHO .. .1134.12!0,8380% 
o|Elaldic acid?) $2. /o..c0)-). Cereals CH(CH,), ,CO,H|282 .28|0.85057 
36\Ellagic acid..... Ghigante oe Cidtedart Saas ving lt af O00 sel eats 
7 OGING Set, ch Gwe sheet tia 8 CagHeBr Og <5 5. sols - oe 31047 000 
39|4-Epichlorhydrine. .. .(C,H,ClO. . weeeee | 92.49]1. 20312 


39 a-Epidichlorhydrine(K. y CH;,: CCl. CH, Cea 110 .93}1 . 20948 












ORGANIC COMPOUNDS 


Solubility in 100 c.c. 







. | Alcohol (al.). 








I|v. s. sol. s. soluble 
sol, bz. s. soluble 
s. soluble {soluble 
insoluble  |mod. sol. 
sol. hot v.82 S01; 
7\s. soluble oot. 
8 soluble ore) 
ORE creer fo... soluble 
10\insoluble 
11\insoluble ore) 
13\v. s. sol v. soluble 
14\insoluble |v. soluble 
15\insoluble jv. soluble 
16\v. s. sol. hot/v. s. sol. 
17\insoluble _ |v. s. sol. 
18)\s. soluble |ins. acet. 
19|insoluble |v. sol. abs. 
le. 
Blictoeeiras.. v. Peplahie 
23\sol. CS, soluble 
Daly or % 
P35) Pare Ay Vv. Raonhic 
27\v. s. sol s. soluble 
28\v. s. sol s. soluble 
29 
EAR Lens <cs 4is8 
31}. 
LANES ys ali 4 Ra a (a 
33)2,14,-562 10.7 
= a ye eee v. soluble 
35\insoluble —_/soluble 
36/v. s. sol. hot/s. soluble 
37\insoluble soluble 
38|insoluble 
39\insoluble ore 












v. 8. sol. 
v. soluble 
soluble 
v. soluble 


./v. soluble 


‘soluble 


soluble 


io.) 





v. soluble 
mod. sol. 
v. s. sol. 
s. soluble 
soluble 
insoluble 


‘ly. soluble 


soluble 


v. soluble 


v. s. sol. 


v. s. sol. 


insoluble 
v. soluble 
soluble 
insoluble 






Ether (et.). 


Melting 
Point, °C. 
C. = Cor- 
rected. 


153-4° 

60 .5-1.5° 
189° 
86-7° 


.|226° dee. 





v. soluble 


1111-2° 


114° 
176-7° 
178° 
192. 5° 
310° 


255 











Boiling 


: Crystalline 
Point, °C. 

pay er orm 
C. = Cor and Color. 


rected. 


[prisms We 2 
irreg. prisms. 
.|long needles. . 
small. leaf./al 
( crusts,scales 
cad needles 


a6, 4) Che 4) 6. 8:<0 Ss 


oes ee ee eee 


_.. 288° 


ce. 
\ecia” 
| (99. 

157 .5-8.5° 


176,72 


MS) S D586 0 © 6 © J sue & eo, 0 0) ¢ « 6.) « 6 0-0 e)elejets eo |] #. Pp © © etehe 018 « 





85.4° 
109. 410.4. ate 
. ./109.5-10.5 &efortene BGP 
.|154° 
Rea: RYalsp A ne: 
. .|141-3° colorless..... 
PLES EC steak Om Pe eee ed 2 
304. 8° need. or tab.. 
vis Ah a8 ap a Vel meediegas 
> 400° m’cl.tab.&nd. 
dist. mon. tab./al. 
sublimes |mon. tab./al. 
7 ata) ste = gy ve LS ORE 
..|dee. 130° |thick liquid. . 
a Pah - thai ae 
280=19 . BPS eed 
dist. moncl. pris. 
ROLL 17 /et. 
319-—20° Ep eer) pate 
330 .5° long needles . 
ETERS op: v. sm. need, . 
Cs eee Ye v. sm. need, . 
Le 8 A ie) a ae 
ald 4° wo seryat:/ alae 
214555 GO. pil ieee 8 eee tee 
213-5° 
279-80°C. mone prisms 
196° crystalline. . 


sol. acet. ac}... 


. {soluble 


o ohP a etege efe ec 


ie? 6 


234% 154°° leaflets/al.... a 
.|yel. eryst. po.. 
.;moncl. need.. 


see ee ee ee wee 


colorless, .... 


Jp faO. 0? 
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Specific 







Formula. 





O.H,,CH:CH (CH,) ,CO,H/338.34/0.8602% 











(CH,OH.CHOH. Le 122 .08/1.59 
CHO; Sb ae | O05 0a) bok bene 
ICH, ‘CH,. jc eene ss «| 30.0510. 44.6? lia, 
15 Da 1S ROE AO ge FADE bt Fa GH oct walaleee she clef ch 4aU oiled manunme 
6|Ethoxy-benzoic acid (0.) |C,H,O.C,H,.CO,H....... 166 .OS0 tieapeeee 
re sf op Da: IC, FOC COs yee. 166 08) Soe ae 
8 dj y O&Pe) Osh Clo COM s Wo hen LOGe ue as 
G|Ethyl acetate .,,,. «- «> - -|CH,CO,.CH,. jny.p 3...) 8d 00m 90286 
“i cc 0 .8920- 
10 (Ka i eee CH,CO,,.C,H,...) 0... .| 88:06 08 ae 
11/°- acetoacetate 5... oS . CH,CO.CH,.CO,.C,H,. .. ./130 .08}1 02443” 
12} aceto-succinate (K.). .|C,H,(C,H,O): (CO,C,H,), |216.13}1 07938 
Pom UACeCYIONG? ss. ve ees w CiH-CiCH secs os | Oe 00 eee 
PA eA COU wate (ICs) ocr act hs | Okan On Catan) acre eat one 258 .14]1 . 10038 
TCL YI ALO ca itt te ne O;H,0,.CsH ree. see's secs o POU enn 
TONS PLCOUOLP St iis tes ek CPO Dies ....| 46.05]0, 78510% 
TTP Aly) Over. oF ces es C,H, 0.CH, CH: CHE, x 86.0 a: tna eee 
{SIP SATNING Os Cee C,H.NH,. tS IPE DO pees 
19|° amyl ‘ketone. *-0 202... CH,.CO.C,H,,.. cote. «lop kelemage 
Die GENE tee eee ohn ate ees C,H,:-NH.-C,H,. 2. .: +> «(Lobe kes) eae 
a1 dnthratene.....:22+.\O,Hy Cie wees 5 (aU teat ea 
Pe AI EATERY LO) Ac aims pots CH,0.C,H, CO,C,H,. Le. LS0Sta sea | 
Dee TROT GEG leew tot bc ice = bss (C H,), AsO,. ton pee Deana 3264° bared 
TA UMA TSERIGG sth hone « (C,H,),As0,. .. wre ag the ace | LO del eee 
D5li PATSINEGs By hos. se ee es (Cab eAS EL yo) 25! egret curth eae 
PRI DCTZONE s ecata eres Ure OAs E8075 5 Retimanartetee rms WI artis) oe 
ST EN ZOACC he oso eres sete C,H, :CO..C,H es. 254152 2 LOO ee 
28 S EAU ae emeese C.H,.CO,.C He. 3.3). . 2 ous ert sUmeene 
29| benzoic acid (0.)..... C.H:.C,Hy. COLE. <2 of. POU OS ie een ae 
30 3 f (m.). 3...» 1C3H,.C,H,-COzH. 2 oO OS eee eee 
ah . Hod oR erro Gr OA SPACE PACLOH ah hpoMl rw | eo Ls 
32) benzoyl-acetate (K.):..|C,H,CO.CH,.CO,.C,H,.: ; .]192.10/1. 1058 
a3) benzy! ‘ether... 134 erie Cl aC. ives ies 136.10}. oer 
34 MUR GLOUG ary ote od ws AES Ota 0) S Feed OS Med 148.10/0. “998!7: “5 
he]! oh 8g An oS SM ar Papemerhn, oe (CoH sBOg ol sors 50 o]oo 0 fk kOe ba eee 
36| brom-acetate (K.)..... CHa pIeUU), Coe et ine 167 .02}1 . 50728 
37 “ -butyrate (a) (K.)..|C,H,.CHBr.CO,.C,H,....|195.05]1 32588 
38 “€ -isobutyrate (a) (K.) |(CH,),CBr.CO,.C,H,..... 195 .05}1 .31528 
39 “‘ -propionate (a) (K.).|;CH,.CHBr. CO, Cs H, notes 181 .03}1 .39138 


peau DTOMMUG a... 2 ae wh etea Cr H ed cae .....{L09.00/1.44991° 
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Solubility in 100 c.c. Melting Boiling 









i : Crystalline 
Pointacc. Point, °C. 
. C. = Cor- C. = Cor- e mn 
Alcohol (al.). and Color. 










Water (w.). Ether (et.). rected. rected. 





erie, rae a 281°9° 179°°|needles/al. . 
insoluble 329-31°  |quadrat. pris. 


te, ae ae ee 


2\v. soluble 



















s. soluble 









3\00 dec. eye aes NTSSo ies he al eotce taeties ae 
4\s. soluble  |46 cc.# sail Ba Or hes a Rae re a ae 
5/8. 1lec.” ore) BECO Oe es ae 
[ene 9 tite ces aga RI ia aed i De Saas Bs aan ee OI aA ae 
7\s. sol. hot sub aviall needles 
8iv. v. s. sol. St gpl (tet etal Nilay Sank GE Fo a 8 AN aan needles...... 
9/6 or) TPE Re te ere eee 

10/5. 917°5 oe 76-7° colorless..... 

1l1\s. soluble _{v. soluble pia 8 TRL eel ee ce ee 

12|insoluble 2.8, aa ki ML» op ak ated tert JS .|260—5° dec.|/wh.—>yel.... 

13i3 eet Geert cece bey beet TER AG, Ge PE te cg, aimee 

14 insoluble COE? nth Me OO er DP Lean eed. 290-6° dec.|/wh. mek re 

15}. .198.5° C , She eae 

16 ora) 78.4° 

17}. GG irene pres ett 

18 ore) 1S oe th rand mimrtabe stags et at 4 

19}. PQCT er lt ees ce 

BOT ee cee 206° 

21\insoluble no is leaflets/al. 

4 eee pe 269-5° 

23/dec 235-8° 

‘124idec. epee Bie eet ZT a RO G6 adele eo dine hee 
OSs 1 ud pale RY AD al, eile ema, Rett. NaN age bala BG te ei, | a tee ee ee 
Peete eerie = OTR Sg Sl eh eee 180. Oc wss laste coe ee 











soluble soluble 
soluble ora 
v. soluble |v. soluble 


27\s. sol. hot 
28/s. sol. hot 
29\v. s. sol. 
30!\v. v. sol. 


|209-12° —|faint yellow. 
B59r7e0 fine flat need. 
. .long need./w. 








31\sol. hot v. soluble jv. soluble j112-3° [.......... leaflets...... 

32/insoluble ora) 22a tas 4 88 ek Sha 265-70°dec.|wh. wily: 

33]insoluble oa) a) .|185° 

34|. .({223-6° 

oe 8 ne C= hs Se RS BE ae Samat ied eee ihe boa to B wT Alay Bleek Ooh eave pe 

36\insoluble 0 Sc) date ee Se A le 158-60° wh.—yel.... 

37|insoluble ea) Cae ime waptiP Gi rset 175-9° dec.|wh.—yel.... 
8|insoluble 0 ora x Loi ee 161-4° dec./wh.—yel.... 

39|insoluble ea) Oe thes vate sds 159-61°dec.|wh.—yel. ... 

40|0 .914?° ore ore) At LEH ERS 1 GR Se?) 2) hl a 
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Number. 





OCOONOnrhwWwWhHe 











Ethyl 


CHEMICAL ANNUAL 


bromide Phg. IV (K.) .|C,H,Br................{109.00/1.453-1.457i8 
butyPether.). case C,H;:0.C,H,... 2. 236.05 | LU 2a cee 
n. butyl ketone....... C.H,.CO.C,H,.......-. «| LL4c 0 Oise 
butyrate... raul > {Ug CO,.CoH ares 0. . «+e | LR Oma eee mee 
OADTAUR os we. wes ee elo C,H,,-GO,.C, Ho: ws 2). - aun eon 
caproate.......8»..<.-|O,H,,.CO,.C.H,s. 2... cde 
CADIVIOLOG, alates cett nc 07) 5 YB: Cts Bre 172.16/0.87301° 
Carbonate .a sro. tae ecee’s »|(CSH,) COs... n28 oc kb «+ once mma eene 
chloracetate. ....... 4. CHC COG Oya eee 122.511 [ose 
chloraceto-acetate (IX.).|CH CO. CH, CO, .C,H,.. . .{164. 52]1. 17938 
chlorcarbonate....... CICO, Ces .. .{108.59}1.13915 
ChlOTIge Ss ates ce xeerked oe C,H,C1. Fite OER .| 64.4910 .9214° 
chlorpropionate (a)(IX.)|CH,.CHCL. CO, iC, Hie Dh 136. 52]1 .09528 
CINDNAMALC 2 tb, Amots C, ip .C,H,CO, C, H, Se are 176.10)1. 054618 
rs Oy em ee C,H,.C,H,CO,,C,H, AXA 176 .10]1.04928 
collidinedicarbonate . .|C,H,N(CO,C,H,),...... ./265.20]1.0877° 
cyanacetate (K.)...... CNet bh Eee 113.10}1 .05938 
cyancarbonate......./CN.CO,.C,H,. 99 .04|1 .0134% 
CYANICE hire. . heta eed A i 3 ON.. ...| 55.08]0. 77997° 
diaceto-acetate. ...... (CH -CO),CH. Co, C, H,. 172.10]1.10415 
diazoacetate.+....... CAB NOG .|114.13]1.08374 
dichloracetate........ CHCl, CO, ve Ha het Ee .|156.95}1 . 2821 
at (KK) ei ene CHCI,.CO,.C, oH .{156.95}1. 27638 
diethyl-aceto-acetate(K.|CH, co. crc, H,), CO, c ae 186.14|0. 96328 
‘* -malonate (K.).../(CG, H,),>C< (CO,C, H, Ne 216.160. 98228 
dimethyl-malonate (I. (CH;),>C< (CO,.C sae 188 .13|0. 96625 
diphenylamine....... gO NGL) k 197.16) ae eee 
distilohide sei paras: (CHS ae ie eae ee cee 122 20/0 .9927% 
fluoride... CoH be 48 .04/1.7 
POLI A LOwt ie ci cst. tenets HCO,.C,H, 74.05|0.9480% 
RSPAS \ ok Soot Oe HCO,.C,H, Le esse | 74.0510.92038 
glutaconate; .....+... C,H,0,(C.H,),......0.. «|186. 12/1 04997 
glycerate...c ss aotemt. GHA(O)..COL CLE eae 134.08}1 .090915 
glyceryl ether (1)...... C.H,(OH),OGH,: ..-)..2 5205 00 ee ee 
glycol ether. . ..«,......'. HOGHSCH.O CH, tia. 90 .08|0 .92618 
glyvcollate. yc. a\u% pf aerate: on ......{104.06]1.082678 
heptyl ether......... GHz70.G,H.. .|144.16)0.7949° 
hexyl ether.....  oate OCH... ., «0/8051 BR eee 
hippurate (K.).. GH. CO. NHCH, CO, CH, 207 (1415 Pee 
hydrazine... ;.......C,H,NH.NH, Sacer ett Pea 60.14). 





Formula. 














Specific 
Gravity. 
fate =1. 
=1 (A). 
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Melting Boiling K 
Point, °C. | Point, °C. attr 
ee ne Creer and Color 

rected. rected. E 


Solubility in 100 c.c. 









































Water (w.). | Alcohol (al.).) Ether (et.). 





1's. soluble ore oO —125.5° |38-40° colorless..... 
I bcs ce cloes ee des |L47—-8°°8 
4's. soluble {soluble soluble — 933° E70 Gc 
6\/insoluble soluble soluble eres «211 66. 6° 
CU on gal AN fe aa ie a ang a ee’ te DOSES. Fee Sst icc, Bi | 
S8jinsoluble {soluble SPA eee te | elutes eae ds fetta eal OUI Ine Angee cas A) 
9}insoluble ee) Ay Lok eS eoreey eee) 2 sr P ad 2 OES Od eet he aes 
ak a tite se ode md lk font 196-200° |wh.—yel.... 
.|94° 3 alee SA 
5 OO es atl hake ah ete pe ir 
Ting rhs tend PR 145—9° colorless... .. 
1Al teres os soluble Lape ee rea oy Le Aap te igi Ls. 
1 ok oe ee ee eee soluble 270—1° dec.|yellowish. ... 
Perret eee 71, | ch a ok tier 42 2 fOUS- 107 thick yel. oil. 
17|insoluble ore So ah ili aah yee Re 205-8° wh.—yel.... 
18linsoluble —|soluble soluble Re Peat 115 =6° meth ari Ph st 3 
19|mod. sol. 0 Tose lot” MAOTI08°o Cie a Ives Soe 
20!s. soluble eee oe | ye one eee at ter et: NOOO L1SdeC | nc avee ce ee 
21\s. soluble 1402 197°C DG wae. ee 
one yy ee se. he hae ek AP de! LL 7 70788 SF ORE REE RS. 
PTs bb Vas alo oR DR seh oro AR de) edie eae 156-9° colorless .... 
24/insoluble weeeeee ee sl Q211-6° dec./wh:—yel.... 
Uiienmiesr ape Soy FAN Og ty ER 222-7° colorless. .... 
26/insoluble ah nt yh Tis 192-6° colorless..... 
QTlaea eel soluble yn ope ee Raete ke ee 1 295= 72 JPET SES bie 
. sol. +See ee soluiblet sri. eae. \LSS°BVE) Aoi 7 te. 
eerie mee eeoluble |... 2... .6s «|sitese oats. «|—382° 
30/11 0 or) —78 .9° 54.4° p ORE D 
31ls. sol. dec. ore ore ee eel ba tD4A—B° colorless..... 
iS 2 EY ote, oy oes eeaa tee tpameteedic a lL 236—-7° 
33|soluble SMa > U.S ck latte ehspientend <2) +( 280-2402 
eee NS hE bes ve eed Aro teaeic y w/ 220-80" 
35\soluble oe ore) Di hdee sl 1BD7 
Fes REA ty cote. vate os Sed eens» « «| L60° CG, 
CER RITES SOMA oe to se EMS Rd oe. (Loder? Hilti ange: Seal 
39\insoluble — |soluble soluble BO STR al yah cokes pos sm. nd. wh.. 
40iy, soluple "WV. soluble jv.-soluble!:)/\Jo0.... (999507 1) [vidi sued 


Si 

bo 
8888 
Rea 8:3 

| 

= 

% 


8 

~J 

Or 
° 





8 
8 
| 

8 


8888 
8888 
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Specific 

Gravity. 
Water = 1. 
Air =1 (A). 









Formula. 












Ethyl 
hydrocinnamate (K.) |C,H,;.CH,CH,CO,.C,H,. . 
hydrocollidine dicar- |C,,H,,NO,(C,H;),....... 
bonate 
hydroxylamine CeO rea A Bs A OOM Rte. oat 
Gian s.|Go H, -NHOH.. 
hypochlorite......... C,H,ClO. Dp Be ES ler Pye 49). oh tee tae 
LOUIGOs 4 a oe a CH. CHI. ewe .949215 
DeLee Oe mares CHO CHUL a ate eee 9448 
iodopropionate (#)(Kk.). |CH,I.CH,.CO,.C,H,..... . 66628 
isoamyl aceto-acetate |C, H a: CH(C, H,,) CO, Cords 95138 






01238 













ate 














(Kx. ) 

10 isoamyl ether. s eh << OMS RIOR ON a hye ee BYjaj te: 
11} isobutyl ether........ G He OC Es: : 7507 
a2is asobutyrate ....2;50. 2. (CH,),CH. co, G, ite . 89044 
13] isobutyl ketone.......|/C,H,.CO.C,H,. ae 8150 
14} isocrotyl ether....... (CH.,),C: CHOCH,. te: By ee 
15} fsocyanate. . oo. sa... .C,H,NCO. Ne scot .8981 
16 BGey arco Ae a ne C:N. 42 iis be .75914 
17 . 9638 








(K.) 
“malonate (K.) |(CH,),CH.CH(CO,.C,H,) |202. 14/0. 98738 




































18 

19 i etherty,.3 #0) | Ost Or (Ce ase oe .7447° 

20 a} ketone....... CH eC@ CH IGH yy aan . 8308 

21; isosuccinate (K.)..... CHACHANCO, Col tae 02238 

22} isovaleriate.......... (CH,),CH. CH,CO,C het. : Silas 

23)  ABCLALC rs =< .2hecight ete = CGALO.CH 3 Se .0308'° 

PEN OM ENT GTA Rate ye cence? 5-2 ae C.,H,.0, CG, (eh Ee - 8671" 

25| levulinate (K.)....... CH,CO.CH,.CH,.CO,. 01128 
CLHe 

20h malate (KS). 2a wes C,H,CO,.C,H,(OH) 1.12438 © 
COC: 

Zia malonate 0. eens. EMS OMG LE LSE co .06101% 

28 acd (AS) Er ge 2 C148 (Ore 05428 

Avie MCrcantan. eed e Ue w+: C, ‘ 838% 

30 monotartrate. .... .\CO,I1.(CHOH),CO.C,E, 1178.08}. saabedsiteued 

olieomustard oil.) 8 ogee. C,H,NCS. 87 .14/0 .9952?8 

BA UDIVTIStA there. Hats. CHO; Ae) Hes 1256.26 th Suna ie 

33| naphthaline (a)....... Cun GiHer nope ee 4 ree 9 ALO Chae ee 

34 ce (8)....\ . |. 5H,-CsH,>. cdelctane «oe (LDGRLO eee 

35} naphthyl ether (a).... 





C,p>H,OCIH,% slew. </. ofall 2. LOT aguas 
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& Solubility in 100 c.c. poe Sia: Crystalline 

5 C. = Cor- C. = Cor- Form 

z Water (w.). | Alcohol (al.).| Ether (et.). rected. rected. and Color. 
RMR MEI RO Dc wf ok eee ct anenene | eA ahh oles’ « 242-5° wh. —> yel.... 
Ziv. v. s. sol. |s. soluble |s. soluble |131° dec. 315°+ |tablets/al.... 
3iv. soluble jv. soluble |v. soluble |59-60° sublimes _|pearly leaf... 
4 ore) CO - oO Sha Ah er: | B82 TE ae 
ene edt ee thy EEL Ae. .186PF or yellow...... 
6/0 .403?° soluble soluble SLOSS . 472.340. % Db, POE 
7\s. soluble. {soluble oe —118° 71-2° turns reddish 
8iv. s. sol. 00 Wes sega deur ttet ee. 198-201°  |wh.—> yel.... 
9\insoluble oO Oi hale LATS. 230-6° dec.|/wh.— yel.... 
10}insoluble or) MEA n i ctlbia ly arte MLL 2 

MeL tart? SUT ce ee Pomerat] bled biped «| F807 

12\s. soluble ore) ore vate dee of 1 LO=1S . eet 
hy So SEN SS 2 0 RD Be Fs 8 a De o  o  e  B a ee ete a Cn 
eo er Si 2 UR Ses & Ol | Oe One en * 2 A PP eee Ce 
15\insoluble Fi... .lsoluble MI) S45 473160% Biter em TOT 
16/mod. sol. |........../soluble < —66° T3825 OANO) JDDG aa 
17\v. s. sol. oO oa AG | 18) F 35 WO B oa 200-5° dec.|wh.— yel... 
18\insoluble ora) COGAN TT A th, h.. 212-7° dec.|colorless..... 
19}soluble or) oe heat) tte e el B49 

21 Se ee SPISGIIDIG. , 1a te ee oha kt tae oo ( 214. 5° ree Ole ways 
21l\v. s. sol. oo CO Mek ha Pattaat de: dt. 194-7° colorless..... 
22\insoluble ere) oe HA ddd be 104, B°6NOl tel Ry” cee oe 
23 ore) BE oc ok tak ted dee LOA DSUGEC Leer ee 
Daneereny er |e). EID 269°, 79°° . loll eis dow 
25!s. soluble 20 oa Ba Ped Fee & ip 2 ee 202-5.5° |wh.— yel.... 
26/soluble ore Or «ae Want akde oe 248-52° d. |colorless..... 
eT)... REO... 00 or) +49 ,.8° ©. |197.7-8.2°C}iPaeng . ok 
7) 2 2 ore Oe weeeeess -{196.5-9.5°lcolorless..... 
29/1 .5 soluble soluble —144.4° {3709759 AMER AL LCE AT Biaage 
30|soluble - EME nls yc ere oe e{ SUF N EPO] © | hos aeacm ee rhomb. pris.. 
8liinsoluble {soluble soluble -5.9° °C. 131—2° Dh gta: Gree eS 
0 SA BG Yo s. soluble |s. soluble |10.5-11.5°/295°, 102° }............ 
“Ea eet ee PeN oti. |s. «~~ on %1 4,14 258% 8. dec. posit... f 
al, se meeRe . $M OVS Slo. vat de Hah TOF DHLOE te hart Nees VAR E 
Bales. OE eel. AD See WA Bh a 279.8° C. jerystals..... 
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Name. Formula. 





nitro-benzoate(m. )(K.)|NO,.C,H,.CO,.C,H,. .. . 
‘* cinnamate (o.).. .|NO,C,H,O,.C,H, p 
Pi > (pa)ttISE) oINO GHC HO). Car 

Mibrolic=acid. |. Bhs Gee. CHRCANO.) NOH vine =. 

orthoacetate. . 22.1%... CHIU; (OU .Y, tenses 

orthocarbonate....... COG ota One nace 
orthoformate........ AC(OU Beers. eee 

Orthosilieate 22) s.2's «bhp. tae regs ; 

OXAIALE Klis. Meee T wk CORG A dee As 

fa OG) RRS 3 7 GO (CH atin wiv (ters 

oxamate. (K.) £f-urt iC, CO) CON Her a i.5 

oxanilate/(K.). .°k) -21C,H,CO,. CONHC He te: 

palmitate, 2.3 Fh. RO. Oighlaaablesol nee 
perchlorate.......... CLH,ClO Fe. eee hoe as « 
phenol(o))... 22 f, eos CsH} CO HOW ifctohan s <3 
phenyl-acetate (K.).../C,H,.CH,.CO,.C,H,;..... 

phenyl acetylene. ..../C,H,.C: C.C,H,......... 

phenyl carbinol....... 0,0, CHO} GHe 

phenyl hydrazine (aa..).|C "HH, (C, H,)N. NH, sid SN 


u (ab.).|C,H,NH.HNC,H,. 
phenyl ketone........ C AEE .CO.C,H 


«malonate ¢K?). CeO Oe aa : a 


phenyl sulphone...... OTH 07, Gilgen an eetebaes 
phosphate .2:0% ac: . (CD ERD) hres tei tes 
phosphine. . pete GG w Bl Fal se reer. yeley 2% Ge 
phthalate (o. ) (K. eo Brae CAH COM ane ser 
propargyl ether...... CLOG ere re 
Propiolate.w.s sss GC HOAG ieee ser oe 
propionatess. 9.5 WI. CSE. CH eae. oT ce 
TRG a ene, ae CH. COlC,H see eee 
propyl carbinol,’/)*;.. .|@;H}.CHOH.C.Hyss8.. 
CG OPEL .6 cles sus CHLOGE. ata s eae 
eo ketone seet ss GSH SCO... H ehh uu 
pyridine (2) (@)....... CoH EEN Siena 
DYITOL AL) F. jaby- Sais = Ose CALLIN sya see 


pyroracemate (K.).... 


oeeeer eer ee ee ee 


eoeeeeeer ee ee ee 


CH/O.G0,.CsH eae a 
salicylate, ..2).%% O52, . HOCAIRGO, Gu aes 





Specific 

Gravity. 
Feasy =f, 
== 1.(A). 


. 061538 
115915 
: 10438 
.08/0.9001® 


.06|0 . 83262 
.Q5). oe dent 
.08 0. 896418 
08/0 . 88538 

. 12/0 .8188?° 
.10)0.7545° 
-10}0.818!7"5 
11/0. 9371" 
.11/0.90421° 
06] 1.04938 
137238 
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Solubility in 100 c.c. 


Water (w.). | Alcohol (al.). 








Ether (et.). 


Melting 
Point, °C. 
C. = Cor- 
rected. 





Boiling 







: Crystalline 
aii at Form 
ea and Color. 


rected. 





cryst. mass. 


2iinsoluble {soluble soluble AS hi by: ol ORmn Ee via teed nal) bam beds Si deeb ae 
3\v. s. sol. for) ore —112° ol ay hat nae MS niin PE yf 
4\insoluble or soluble NL Aho 2” Sor eee Eee 
5jinsoluble |v. soluble |v. soluble {53-49 =|.......... yel. prisms... 
6\v. sol. bz. |v. soluble |v. soluble |44° SIGHT rh Demis 
Zjinsoluble |s. soluble |s. soluble |140-1° |.......... flat nd. yel... 
8|soluble . soluble 86-8° dec. yel. rhombic. 
9}. 1: Pell Rimmed orgie, reeds Fat hy. 
10}. L5S—O he eee 
Lik Pettit ss ahs 1453 5° 
12|decomp. Re thes ace ee hoe i haiti brat A 
13\s. soluble {soluble soluble —41° ESO. UO Se 
14\s. sol. dee. ore) co —41° 184—5° ealoriced a aeel s 
15|soluble s. soluble js. soluble |114-5° |.......... wh. prisms... 
16/v. s. sol. —_|soluble soluble Cot, DMI Baie at Rarscten wh. prisms. . 
1 ay eli Geb saved CRBS apes etd 5. lp tg 185°! 129°°llong flat need. 
18 Susptaiie soluble soluble ce, be coe We Og Oiled. sao 
19}. 1 4, oe earns Fe et} <-—18° 20675-775°R a oe ae oe 
20 maolable oe COs ea eee ct”. 223-6° colorless... .. 
vA Jia 5, CPE ae .|201—-3° 
22S eta soluble soluble . .|219—20° Pe 
23}. ae. 3 TARE BRS Gul ea re ee Gli cae eee 
24/s. raoluble soluble Soluble dope Sse .|100—4°1° oll 2 eee 
Py ieee.” iSaluble 212 21S? S| 80, een Fane ee 
26 insdluble v. soluble ae DS 4 Ab tabs Sone raegm 278-85° d. |wh.— yel.... 
27\mod.sol. hot/v. soluble |v. soluble |42° 5005 moncel. tab./et 
28\decomp. soluble soluble SIAL RTO oo neopets 
29} . eer 3. 7 A 47 leo tee het Beg 3 hie Sa be 
30 asaliible ora) ore .|290-4° colorless. .... 
31}s. soluble oe 6 p/h B Ral A, Sah on SOM hth ae a a 
S2i eee ee, v. soluble |v. soluble Bret 19 i oil. 
33\s. soluble or) ora) —72.6° OS: SOC. 2 5k eee ees, oe 
SS oo eek ore ©, .|99-102° colorless..... 
Et) Oat a a soluble ri RA Ae Heisbe Ce 
36|soluble ora) or) Ga. Of) oeh iewee tamer ences Coe 
ants ee id tee er el Goets 74 DO eee aan. ee 
38}. ite ak, Y iVv. soluble ELAS Gila Ct cate teed tame 
39 inachible or) ore 5 Le Aaa ee ee 5 ee ey ane 
40)s. soluble oe 6 ot ak Mi Sele 8 Era 148—53° wh.— yel 
ALT tem «4 oe ora) 17320 Pr ci a MORRO Bg 
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1|Ethyl salicylate eed Baris HOG, y.CO, Civitas 
2| sebacate (K.)..° C,H CO, (CH) ,CO4 CH; 
Bice wBeleniGS .2. i emetngs-+ ai (C H,)» Se. . 
Ale GUCCINACG ) i). mas pene cis C,H,0,(C,H,)». 
5 f CSE A BAe CH,0,(C,H,),;. : 
CipiBUCCIDIC ACIO | aieee kta tole CO, H.C HL,(C, H,)CO, H. 
7| succinyl-succinate (K. ) (OH. CH, oie Name C 2H, 
SIMESIUNN ALORA Loe ststatit oles (C,H,),SO 2 
9) ssulphides... -5 aaj. «> (C,H.),S.. 
10} sulphinic acid. ...,.... C,H,SO,H 
Pl) esulphitess. 2c iy pies (C,H2)5O.. 
12| sulphocyanate........ NCS.C,H,. 
13} sulphone +s «+1(GLH DO, 
14 a nbieide. aoe Oa SLC) i). aoe see 
15|) sulphonic acid. ....... C,H,SO,OH.. 
16| _ sulphoxamate....;... NHAGsCO.C Been. ek 
Bi ocstlphoxiders gstanein)4 oer (C,H,),SO 
18| sulphuric acid........ GH SO? cutter 
LOW CATETALOAG 90 se abies af CAG. biglans 
BOW WRCILIITICG. (ai. "ora se seepes. 0; cs (G, H,),Te ae 
21\) thiocarbonate. +... =... CS(OCH),. has 
22) thy my ethetas; <--..}CsH,0U, ies 
wo} toluene :(0.)) © vidoes 1% CoH Orr hiss 
24 raat Madeira fs jC.H,.C,. Hy Chee: 
25 =f (D.) i siigeet tae G,H,C,H,.CH, ay 
26) er LOlIate Od). an ee teteced 4 or CH,.C,0,CO, CU ote nes 
27 SORELY.) 1 j.'s of lL, At COs. Ghee st : 
28 frchioracatates ool ote LAD rail, Wes een 
BOL WW TICTIALO = fea tace akeeeol aie’ COHAO, UH ek. Ane k soem 
BOM ODILALE rs dim cfypals = C.H.0,.C, H,. snd. 
Say CER Set FoR gS Bi C,H,NH.CO.NH,. 
D2 EtHVIENe. 3.2. cepp eli. CH,: LS ee wre ree 
35) | acetate... « say «opin ras (C, H sees He 
BAe DFOMIG ... 3 d4¢n5 patel: ie CH,Br.CH Br. 
35 ay CK.) paptecetor! sts CH: Br.GH. “BY. 
Bbw CHIGTide saw fon seit ote CH Cl. CH cle 
37 5 CK: )agetattthpl sta CH, sCl.CH Rei biz 
S| PeeCLIAIM NO) perp pee stlars Lede «ote NH. AU CH NH, +H, O 
39 a CIRF) Std pea pics NH, CH, .CH Gennes O 
40| diphenyl ether... AC H,(0C, aie et bene 
BAP glVvColi A ass ees het 3.0% OBGH, 'CH.OMAY fag. 








Formula. 










Specific 
Gravity. 
Water =1. 
Air =1 (A). 


1338 
98888 
-28)1. + 
.046415 
03888 


© @) 25 © fel es 9 jel ts] ove 


.1837'° 
83642 


.1063° 
.0071% 
1.30179 
1.3577 


1 .2059?° 


1.032} 

0 .9334° 
0.87311° 
0 .869?° 
0.865274 
1 .039%8 
1.38267 
0.87657° 
1.213) 
1.0.6095 
1.128° 
.19017% 
17538 
1.2808% 
1.25488 
.970'5 

. 97638 


o © ae Sy Oe 6: © 16,6 @ 





















2 


15 
16 
17 
18 
19 
20 
21 
22}. 
23}. 
24 
25 
26). 
27). 
28 
29 





eee eee eeve 


insoluble 
insoluble 
insoluble 
insoluble 
v. soluble 
v. s. sol. 
insoluble 
insoluble 
sol. alkali 
insoluble 
15.618 
dec. 

deliq. 

v. sol. hot 
v. soluble 
v. soluble 
s. soluble 
vV. V. 8. sol, 
insoluble 


pails: 
insoluble 


Pelibls 
insoluble 


ORGANIC COMPOUNDS 


v. soluble 


CO 
soluble 
v. soluble 
s. soluble 
dec. hot 
soluble 


soluble 


re 
Soluble” 
v. soluble 
soluble 
oO 


v. soluble 


‘soluble 


soluble 


io.@) 
0 @) 


‘lv. v. sol. 
359.5 c.c. 


soluble 
soluble 
soluble 
soluble 
soluble 


46 
s. soluble 


8 8 


co* 


CO 
v. soluble 
s. soluble 


Tania aaa 


‘sol. alkali 


v. soluble 


‘soluble _ 


(6) 


‘|v. soluble 


‘|soluble 


soluble 


8) 
CO 


insol. abs. 


soluble 
soluble 


CO 


(06) 


{0.3 


v. s. sol. 
v. soluble 


Pal. 1 
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Melting Boiling 


ara . Crystalline 
Point, °C. Point, °C. Wocik 
Ci rd Cor- OF = Cor- and Color. 


rected. rected. 





230 .5—-2. 5° 
309-12° 
:. .|L07—8° 
<H2lG.'D?.C. 


ae @ foie @ se 6 2 8 


wh.— yel. .. 
colorless..... 






0 © .¢ @ 6.9 0. C86 (0 





© 6 + aie? & he) 6 8) is 6 © 







sm. green nd. 






Waee eee se eo 64 ee 






« 640 efofe 6 ¢ 0 e616 






ote e 0 s @& © 


“4 oe et 6 he, Ola) a 6 


.jeryst. mass. . 
. . {lemon yel pris 
thick liquid. . 


@ @fe @ briate © ce 6 


see ee ee ew ww 


“ee ee ee wee 


161—2° 
peat Ce 

. .|226—8° 

CALO Ce ne” 
.|144.5° 

291—3° 





© 6 oh ps) 6s ‘ae Ve,'sy o 








crystal ..... 
..!monel. prisms 





— 169° —103.9° 

5 oes . |186—7° 

Y 03% 131.6° 

9.5—-10° 129.5-31. peolorlesstoyel 
— 36° C 83.5° C. 

— 40° 83-4 .5° colorless. . 

10° LIGSa: J Re SEM el eee 
9° 117-9° wh.— yel... 
98 .5° Se + on CLV BORIS weeds 
—17.4° 197e oc 





* Very soluble chloroform ; 


insoluble ligroene and CS,,. 
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C Specific 
a Gravity. 
| Name. Formula. Water =1. 
2! 

z 


Air = x (A). 




















1|Ethylene glycol (K.) ....;OHCH,.CH,OH. 1.11338 

PIRIOUIOGs; ter 5 case es . ‘ICH, LCH,I.. boat .97|2.07 

3| monoacetate... ......- OHCH, CH 00, H. OF Ry 102.05)1. + 

aE DULTA LE bear acusrrem eet ate NO, CH, CH, NO, Leave 152.11)1.5099% 

Dim Ditrave mMitrite.... ) 2. NO,.CH,.CH,.NO, teres bs 136.11|1.472 

Gigs TUCTI CC Ee Onin aya nis F iahals NOCURACH a NG oar. cen 120.11)1.2156° 

sib caepa titrate Maange oo et <(CH,),>0../........} 44.03/0.88241° 

8|Ethylidene bromide..... cone 3 ogy a cly sce «[L Ota Ole ws UNmees 

Gleehloriges.. a2 aes cee ae CH,.CHCl,. weueess | 9S. Gohletenea 
LOMERIOCICE. Aaa. meget ae CH, CHT: .|281 .97|2. 84° 
DEPT CO. See eccte ak sha CO< (NH), > CH.CH, 86..13}./2 neers 
Ae eucalyplole. oacrane ss BNA 2 4 8 yy 1154.15 0.92677° 
13;/Eugenol (1, 4, 3)....°.... C,H. Xe H,(OH)OCH,. .|164.10)1. 069628 
14, methyl ether (K.).... C, H, .C ee oan 1:3:4 [178.11 1.03538 
LD BP UXAUCHIC ACIO 4.5% = oor C ld 0: + 2HLC Gs DY Fis ae US ee he Se 
16|Euxanthone............ CrpHgUye as ecetes s+ « hasan’. | Gesell enema 
Rie HAM STCRACIOS win: he! tye caper a2 Ore OA fax . |264,.13] oe caseeneeeas 
TSiflayaniline: . . 2a. . 5. « NEG, ny C, iH N. CH,. .|204; ZO, a suas ae 
19|Flavopurpurin.......... ©,,H,(OH),0, oy bolas 1s, | 200 0G] tae ee 
20/Fluor acetic acid....... CH.F.CO Ene em (8:03) .c, poe 
DU UOT AD ee yo. ante aval ot sl <i Cool Ogee oe tes ve vole sa es |OU0m MO) cea 
22|Fluoranthene ..0 22... ~.|Ci,Eiges os ++ sae g sore ele «| LOW Malan ene 
23|Fluor-benzene.......... CHB a oy ica des pe as «+s Pp gOe ee men eee 
24\° benzoic acid ,(o.),,... -.|EFC,H,COH..-:.\..:. - 140-04 
25 i ff Cm. 4.) IEG Hy CO Hedges 5 se) Pe 
26 ff shes Dade FC,H,.CO,H es... 1. +. Osa 
27\Fluorene’)... .-.,...--|(C,H,)o¢ CHa... 2 4.0:... |. OR, 
OLE MIOTCSCEETL dt ! acaic’m rye = Cap Oge « Geek ce gee oe OOae LO) an 
POU SUOLOLOCI is ures ciece she os CHUN |. oie elses sherds oles op 0} 1A ULL Uae me 
BO PINOLTOLUene (02) 2% fate (EC ds ee ee eee 100 .06|1 .00417? 
31 4G CTS.) ae eae BO EGU ae. so see 100. 06/0. 997238 
32 F (D..) 2+ |EC.H,OH, . cn. 6. -le es | LOU: Uopeieermas 
Bo MOPIMICHACIO ae nastanrats cist H.CO.H, ves... ce | AO 002 eee 
34 zi Ch Pea tee es H.CO.H eco oes shee of 40eU2Ree eine 
35|/Formaldehyde.......... HCOH) oo eet... «| OO s021GE eemnas 
36)Formamide............ HCONH,.«. 0. sre or | 40 
SiiMOrmaniias <4. nk aes HCONHG,.H, «oa. ws os (121 TO eee 
38|/Formyl-diphenylamine |CHO.N(C,H,),.........|197.13]............ 

(K.) 


solgeiperidine (Is). when. GHO ANG HS: ace onan ee 113 .13}]1 023538 
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3 Solubility in 100 c.c. ol eag. Pek Crystalline 
g a yates 4 ze z Form 

5 Cc = Cor- C3 => Cor- and Color 

2 | Water (w.). | Alcohol (al.).| Ether (et.). rected, rected. i 





1 ore) oa) v.s. sol. |—20° 194—8° colorless. . . 

2's. soluble _jsoluble satin, sist a TAO aS dec. pris. or tab... 

3 ore) soluble Meio .Saeabeeree ttl Sec 

MTNA te Seis 3 4k soluble eee * exp. 114-6° 

| <a soluble ews hist clieeige Pes « NOt VOlatilel, oil 

6/insoluble __ |soluble soluble <-—15°  |96-8° 

7 00 00 00 oa ipa * 

| i Aes 

| 910.5507° —101,5° |59.9°C 
NY) Ss a SE Se Ore, ee fe eee Pe 177-9° ae 
PLiVis¥e. 82 sol. s. soluble |v. v. s. sol. |154° dec. 160° |small needles 
12). SME alata: «>. SOLUDLE —1-3° 76°C 3 bree ed ane 
13\v. s. “sol. 00 ora) 2037.0 G.../01ls fae 
14)insoluble 00 OOey all pia bIT ARES «) 250-3° colorless..... 
15\s. soluble |mod. sol. |v. soluble |156—8° dec. elit. yel. need 
16)insoluble —_|soluble s. soluble |240° C, sub, dec. pale yel.leaf. 
or need. 

17\insoluble |v. v. s. sol. |mod. sol. |184.5° weeeeeeee [Ve 8m, leaf./et 
18)v. s. sol. soluble sol. bz. 97° dist. Irg. pris./bz.. 
19\v. s. sol. hotiv. s. sol. |s. soluble [459° C. sub. 160° + |yel. need. 7h 
RT EN omeild ai. |. 4 os 2 + ae 2 (OO™ 165° ; 
21\sol. H,SO, |soluble x ahora: dehy 1 HSOF Bice Se: flat needles. 
22/sol. CS, s. soluble |v. soluble |109-10°  |217°° monoclinic. .. ta 
RMR Nel caste ates. =. sfecmea's } p34] SI oO S55 seales....... 
24\s. soluble jv. soluble |v. soluble |120° be as es oe ane needs ms 
5 oo Seg | RS Sa (eS 8 7” Sag Sag s saele.o et? [LCR EGES Awe ame 
26\s. soluble __|soluble soluble 182° ay. Soe «(sc |(MONOCE Aare. 


27\v.sol.bz., |s. soluble |v. soluble [116° C. 205%C; leaflets/al.... 
28)sol. alkali {soluble s. soluble /no m.p. dec. 290° |eryst. powder 


29\s. soluble {500 c.c. SSO. CDiGaie. sam tarar- ll ee nb alccs Pratt 
OU tal) I ne ene > —80° 114°... . qlee ee 
Be hoe RT Fah bale in Nicbsy a! os 0-p ¢>e ssh > —80° 1S See oi eee 
eT a oe Soe. valctetratrasn |LIO” 0 stooges wea ved 
33 (ore) (ore) Rs SSM 100.8° ar cores SY 
34 (ore) ora) (o") Thine 100-19). A eat ae ee 
35|soluble soluble Peat BAS oe seeks ho Le, ee eee eee 
36 oO oe s. soluble j—1° 192259 ow dk eee 
37\mod. sol. jv. soluble [soluble 46° Liga monocl. pr... 
38\insoluble ‘soluble soluble FQ OES 374 RE a eS tablets, soz 





* Explodes by percussion. 
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Name. 


Number. 


1|Fructose (d.).... 
2|/Fuchsin 


6. oO, 7h © ete wee 2 6 ele 6 


e888 6 oe © 6h 6 


4\Fulminuric acid 
5|Fumaric acid.... 
6Furfurali ies. tote 
ff os ell! OSS ORL oe oo 
8|Furfuramide 
9|Furfuran 
10/Furfuryl alcohol 
11\Galactose (d.).......... 
boialiicratig (> 4D. ne ots 
PDOIRETANIO MES bet eccc we, tales 
14/Gluconic acid (d.)...... 


Cite SLM) Cee ro en Cae 
© 6) fe eo) SV 6.8 @ 6 6.0 Lene 


DIP RTIUECOBELULS)Es pores escis fee 
16|Glucose oxime (d.) 
17| pentacetate (a) 
18 phenyl hydrazone (a). 
19 (8). 


eee ee 


20/Glutaconic acid.... 
21; anhydride 
22|Glutaminic acid (i.)..... 
23/Glutaric acid 


~@e © e® ee © ew 


24; anhydride 
moGlyceric Aci... 22. 0. Sk. 
26} aldehyde 
27)/Glycerine 
28! acetates 
29) dinitrate 
30} mononitrate 
31} trinitrate 
Sepa PEriNitrive fev. 3 
33/Glyceryl ether. sk 
34\Glycid . . 7 
35 Glycocholic el pea hh Fa 1 
36/Glycocoll 

37|Glycogen 
sel GEV COL ee ced ane aces 


ab -w 0 6: ye). EO) 0. 6, 'Onlm 


52050) 6.6 Rh 07S 0.6, 6 0 FO. 6 


oe eee eee eee we 


or, Poe 6) 600 0: ele. 


@ © 6 16 @.9 6, '4's0) 0 6 0 


“2 ee ee eve eee eee 


PS (O10) 8: 0 56,0 LS (6. GLa ne “8 







Specific 
Gravity. 
Water = 1. 
Air = 1 (A). 


Formula. 









C.F Oey .|180.10]1.555° 
C,,H,,.N,HCI 1337 ..74|1 .220 
CoN OH Retort 43) 05) kate aie 
C,H.N,0O,. \796%4 Ss aaa 
..|CO,H.CH: CH.CO,H. .. ./116.03/1.625 
C,H,O.COH.. .....| 96.03]1.1594 2 
C,H,O.COH............| 96.03|1 158% 
(C,H,O),N. . 268 TS 
CHO nec cte ) 22168 os oa 
C,H,O.CH,OH...... 98 .05|1. 135138 
CH: One NSO 10 ee ee 
(OH),C,H,CO,H-+ H,O. .|188.07|1.6944 
CH CRLOH ated. foe 154.15|0.8812% 
OHCH,(CHOH),CO,H + |232.14]..........-- 
2H,0 
C,H,,0,+H,0... 198.12|1.54-1.57 
C,H,,0,: NOH.. 195, 15]be0 
C,H,0,(C,H,O),....... .[390-18}. 
C.H,,0,N,HC,H,....... (270-23 
CH OPN SHCr rs ser 270 .23 
.|CO,H.CH,.CH: CHCO,H |130.05 
O,H,0,. Ty NU T0 eee 
C,H,NH,(CO,H),......- 147.11]1.511¢ 
CO,H.(CH,),CO.H.... l132%0e, em 
C,H,03. 114.02 
OHCH,,CHOH.CO,H.. {106.05}. 
OHCH,.CHOH.CHO. ...| 90.05/............ 
OHCH,,CHOH.CH,OH..| 92.06|1.2604% 
C,H,(OH) (NO,), + $H,0. |202.28|1.47 dry 
CH,OH.CHOH.CH,NO, |137.10]........... 
CH,NO,.CHNO,.CH,NO, |227 .16]1.6009" 
.|CH,NO,. CHNO,,.CH,NO, |179 .16|1.29138 
C,H,: 0,: C,Hy. 130 .08/1.090738 
_.IC,H,0.CH,OH. . _.| 74.05]1.165° 
C.HNO,.. oe) 3836 es 
NH,CH,CO,H..........| 75-08]1.1607 
(C,H,,0,)2,t>100...... 162 08|) ites 
CH,OH.CH,OH........ 62.05/1.125° 





t See mono-, di-, and triacetins. 


t (d.) 1.538, 
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Boiling 

Point, °C. 
Cy =) Cor= 
rected. 


Melting 
Point, °C. 
C. = Cor- 
rected. 


Solubility in 100 c.c. Crystalline 


Form 
and Color. 








Water (w.). | Alcohol (al.).| Ether (et.). 















I!v. soluble {20 solublee™! (952M 6 lewd EO trimetric.... 
2)s. soluble {soluble Tet tee 2 ince ae CDOMD tabs. 
Bien nee ee. ie ets. «at Ve Soluble 5 LR gg sid el + ons (AREER LEY CMa aae 
4\soluble soluble soluble teeesee os (@xp. 145° Ineedles/al..... 
5|0 .6618 soluble soluble 286-7° sub. 200°+ |prisms...... 
6/918 soluble soluble Ati e «  LGL° bright yel. 

7938 oe ora) .|160—2° +dark yel. 
















Serene boluble .(ylbolible! 41172. 






250° dec. thin short 


Qiinsoluble |v. soluble |v. v. sol. . .131.4-5°75® | ) needles 
10 00 w.isoluble -jv.-soluble/{324.M4s4..-.(170°, 84°74 Isyrispicdsa! 
Peersolames is. GOlIbIe- «}.... 2. asec tL TORE). . fia eect hexag. tab./a 
meas 845133400: (22 7216 2.5015 222-40° . |dec. tric. prism... 
13\insol. 00 ore) <-—15° 230°760 orn 
14/v. soluble {insoluble syrupiswchil 
15/81 .68!7 s. soluble |insoluble |a@148°150°|..........|need./abs. al. 
16\v. soluble |v.s. sol. |insoluble  |137.5° .|sm. need. 


17/|v. s. soluble}1 ,32%5 2.1315 * 130° 
18}v. soluble |v. sol. hot |v. v. s. sol. |144—5° 


sub. in vae./fine need./lig. 
.|v. small erys 


et oe, *: more sol. |......4...,115-6° .|long needles 
than a . 

20\v. soluble |v. soluble |v. soluble {138° ete ..|/prisms/et. .. 

21\sol.Na,CO,.]........../soluble 87° [Coles . .|flat need. /et.. 
22|1'°(d)1.7(i)|s. soluble insoluble, {198°(d)213°|........../rhombic..... 
23) { 63.97? v. soluble |v. soluble |97.5° 302—4° moncel. prisms 

Ps: 

24\v. s. sol. oder. 18. Soluble’, | |56—7° 25h. «Ox thin needles. . 
25 ora) ora) insoluble Seven. .|-2uk-(Ssteam syrup <s..)0e6 
26|slowly sol. |v. v. s. sol./v. v. s. sol. |abt. 132° [not vol. in |crystals..... 
27 oe) ora) insoluble. |17° 290° C. rhombie.... . 
29|v. soluble |v. soluble {soluble 26° LASSOD dt) ST Sabha sir. soe 
mueornore “iiv,.soluble is.‘solible atest. we [iice ge. Llp BOby Te LE 
31/0.12 25 0 2.8 & 13.1°\exp. 260° |dimorphous.. 
32\insoluble j|decomp. _ |soluble ase tales »| LOOP yellow..... 

33 00 ore) ore) iegteetee ae. |171—-3°°, HeLnIegen eee ; 
34 oO ore ora) Lestl she's «(161-22idee: en aren care ye 
35/3 37° soluble 0.093 152° , (arrantad jneédlescsi lice 
36/23.2 IMNSOUPIES «| ese res 1202-00,» ||. ys. .aithombisprisié 
37\v. soluble {0.150%  |insoluble |abt. 240° |........../amorph. pow. 
38 oO oO 1.1 —12° 1972372 sweet ...... ; 






* V. sol. et., bz. and acet. ac. 00 chlo. 
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x rene 

ir Name. Formula. Watecacy 

3 Air = 1 (A). 

2 
1\Glycol aldehyde........ CH,OH.CHO.. ee 03]. oghelastiaes See 
ZIG EVMIOM odin cress siiells bat CH,OH.CONH 75:03). ccukee deiner 
SemcACeLALe ace nko C,H,0,.CH, CH, C, H Os 1146.08 1°128° 
4| dimethyl ether....... CH OCH, CH, OCH,. 90 .08/0 .8732?° 
5iGlycolictwacid (ttc. <lsia.. OHOHECO,Hudal ieee 76503). acahine eae 
Olrmanhbydride .... "TOF ss: C,H.0;. . «+s tdvihan!. ose eee OD eer 
mOGlycolida 4... 7. °Orue has: UO tan mabe. kee 116 . 04) «Sse 
8|Glycol monoacetate..... CH OH. CH,;0.C,H,0. «i104. 06). > hae 
OL cmippeasce tt: Oeste, C,H,N,O, me .» «lot LOQ a LS ek eres 

LO0\Glyoxaly ua, 22° det. Se Be CHO, GHOsaikclish seep cothele ee er eee 

biGiyoxylicomacid.. ..2.% 0a. (OH),CH. GO, H. . ole |) O22 03), sien 

L2iGiyoxalini. « .... 25 wel,» C,H,N,. . «+ «168 cLT lena e eae 

AsiGlyoxime st Ps PP OOEEL OHN: CH.CH: NOH.... 88.11) 90 34s bee 

14\Guaiacol (02). 80s. <'4 5c bys OH,C,H,.OCH, , ....!. « «til 2420611 slagase 

15\Guanidine:..%....4,.6.- NH: CNH)... ... 3.2...) Gs iG) eee 

16;Guaninew ial .:..0..0...... POG ARN.D - cellodenan - sah 151224) ..0 atdoes 2 peta 

17|\Haematoxylin.......... O;H;,0,+3HiO..nas. «. MooG. LG) sien 

1S}Helioin (li) sy nt. ctuens: C,3H yO, + 2H.Q:|..o... 12845 TS) ee 

19|Hemimelitic acid... ...../C,H,(CO,H)31: 2:3...... 212.05) sgh ee 

20|Hemipinic acid......... (CH,O),C FM: A 226,081), eee 

21;/Heptadecane........... USE wae .... {240.2910 .77667 

22|Heptamethylene........ (CHa) #1 4s ssbeliebijer cye's «lsh DBs dastO ees ie 

23 Heptane Oe oe Sareea CH. fGEt.), .Chigedant. tee 100.13/0.70192 

BA sted tERe Et batso.'s.mc3, a Ree ERD (CH ):O(C Bi) 4 leptee . - i DOOR aioe ae 

Oita Ins 2. . She COLE. HO(C.H,);.......+.--» -{100..13/0.689?? 

26 SAS MGT ae Wee Sac cues C,H,.CH(CH,).C,H,. .. . .|100.13/0.78062" 

27|Heptoic acid (n.)....... CH,(CH,),CO,H....... .{180.12/0.9212¥% 

8 '. ascten, tae) CH,(CH}),COsH......-- 130.11|0.91638 

29\ .anhydridex: : jo« deus), (CpHiCO),O «ou. afd. lee (BAR OO aOeae 

30|Heptyl acetate (n.)...... C.H,0,.C Wem Lays! » nach LO eee 

Seal CONOL tc. t tot Maun CH (CH,),. CH OH, . ... 1116, 13/0 .8307* 

32) JamineK:)). #@dbit.. |CH, (CHL) CHANHA 2 ae 115.18|0.77028 

o3\Heptylene (1)... 2.42. CH,(CH,),CH: CH, dene 98 . 12/0 .70261® 

34|Heptyl ether (n.)....... (C,H,,),0.........+. ++ (214-2410.815° 

35,4 ormatey. ... i. Se fies. HCO,.C.H,,. cididgie sus + +» 1d 44, LOO Sesame 

36/Hesperidine........... Cog oO sie + eGies sae w+ «| 482020 

37|/Hexabrom ethane....... CBr,,.CBr,.. .aiess «+ &<:+)40 ce) Ol sean 

38|Hexachlor benzene...... OClgsa. |. ss Bbae din sc oe OE ee 

SOmmethane sis ::...... «stave Gbie CCI,.CCl,. . ....2+..04+ 0 «(2abs 40)1.9988e 

40\Hexadecane............ C, Hy, we ee. (226.2710.7754°2 


41\Hexadecyl-acetylene.... HC: C. (CH,),,. CH, RANT se 250. 27|0.7983”8 









Water (w.). 


liv. soluble 





























5 ore) 

6/insoluble 
7\insoluble 
8 00 

9!mod. sol. 
. soluble 
. soluble 
. soluble 


14/1 .67'5 

15|sol. deliq. 
16\insoluble 
17\s. soluble 
18}v. sol.!°°° 
19/s. soluble 
20\v. soluble 


28 6) 60) Os 2 en's 


7 ee ee we ew 


ere ee ee ree 
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Solubility in 100 c.c. 


v. soluble 
soluble 


(oe) 
insoluble 
s. soluble 

ore 


soluble 


v. soluble 


. s. sol. hot/insoluble 


(ore) 
Wi aisold. 
soluble 
soluble 


mod. sol. 


abt. 100 


soluble 
soluble 


‘soluble 


[o6) 


ore 
soluble 


‘ls. soluble. 


s. soluble 
insol. cold 
v. soluble 


Alcohol (al.). 


v. sol. hot |s. soluble 














s. soluble 
soluble 


ie) 


insoluble 
s. soluble 
oe 


soluble 


|s. soluble ° 


insoluble 
00 


v. s. sol. 


soluble 
insoluble 


.{mod. sol. 


soluble 

soluble 

so1abid: 
ore 


oO 
og) 


‘insoluble 


s. soluble 
v. s. sol. 


v. soluble 


ee Ps 68 6 ae) & 6 eo Lis eRe ase G8 he © 






Ether (et.). 


Melting. 
Point, °C. 






Boiling 


Point, °C. 


s. vol. in 


. .[steam 


. .|186-7° 
.|83—4° 


dec. 
dec. 


dist. in vac. 


mp oy 


50.5 
./with steam 


256° 
sub. 


205 .1° C. 


.|tetrag. prisms 
1 se sesew wee | Vs dene meedy. 
— anhyd. 


sublimes 


303°, 81°° 


Mee Pee: 
19S eas 
... .|86—7° 
.. .195-8° 
Oke 


« e 500s fete 6) 8, eve 


223-8 -5° 







Crystalline 
Form — 
and Color. 





plates....... 
crystals. .... 
rhomb. monel 
powder..... 


leaflets/al ... 
sneedles:......'A. 
amorphous . . 


rhomb. prism. 
thick prisms. 
rhomb.tab./w 
hexag. pris... 


.jerystals..... 


need. or tab., 


needles... ... 
crystals...) .. 
hexag. tab... 
Olladingl a. ike 


oe ee ee ere eee 


217 .5-21.5}wh. aye. 
. |268—71° wIEDS 
191.5? 


175.8° 
153-5° 


... |98-99 
Le LOL OF 
AL76-7° 


ACT ths ae Peas 
.|dec. 210° 


229.05° C. 


326° 


. {185° C, 


isd0° 


291° 
180°1% 


eer ee ee ere eee 


.|v. Sm. need... 


rhomb. pris.. 
monocl. pris... 
rhomb.tab./al 
pearly leaflets 


of Ble le fe Wig lover a « 8 
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Formula. 











1/Hexaethyl benzene 


one Wnte “0 6 


C. (CHD) atelier ' 


2\Hexahydro-anthracene . .|C,, 


-benzoie acid 
-cumene 
-cymene (p.) 
-mellitic acid 
-salicylic acid 
-toluene 
eSV INGA.) Schwan ss 
10)Hexahydroxy benzene. . 
11|Hexamethyl benzene. 

12 Hexane a) Se i PRO 
13 
14 


o: '6Ma) "6 eo & Te te 


0.8 4 Oe) @ 0 ee 6 Fe, 6 +0: te 


© ee AP er er Cree 


os @ Wer ern ¢ ¢ 


ie! Fea) ‘86: @ 9.) ‘e 


48) 0. e 8 6 oe: MG TOM gre) he 


© con SD OP Ww 


ce 


a3 


16/Hexenoic a’ 
17|Hexenyl alcohol 
18} ether 
19/Hexoic aldehyde 
20/Hexyl acetate (n.)...... 
21| acetylene (n.).. 
22) alcohol 
23|Hexylene (n.)....../... 
24|. glycol 2,3..... 
25|Hexyl formate 
26|Hippuric acid 
27|\Homo-pyro-catechin... 
28|Hydracrylic acid 
29|Hydrastin 


a at's ‘a fe % Te. oe Me “e Se Moher G 6 © 


0:0, @ OMG Ke "OT Seite 


yee ee) BF oe 





iw @ 9 0. 0 wie “se! e "e 4a ore 


30|Hydrazo-benzene 


anya” ay S Sh el te 


31| benzoic acid (o.).. 

32 a So (SORA 
33 rh Se (Be) Miia: 
34\° toluene (0.)..w.tbes 
35 aie STE ) sw ieeeicy Pee 
36 TMA.) aoe 
37|Hydrindene (1, 2).. 
38|Hydrobenzoin.......... 
39|Hydrocarbostyril........ 


40/Hydrocinnamic acid..... 
41} aldehyde 





C,H;, COL ahinligae ss. eas 
(GIs (od Oh a Feet apatite bc 
CHYGAH.,.U Tien can 140 
GJH(CO,H) a thx . (848 
OHC,H:,COsbittos 144. 
RS EG Ge mR 9 re! 98. 
CED Oo: EOS See 
.|\C,(OH , .|174 
G. "(CH,),.. va .|162. 
CH,(CH,),CH,. alli 86. 
(CH,),CH. CH(CH,), . ae 86. 
(CHLCH;) CHiGH..; 2. a86" 
CH,: CH(CH,);. CO, H. /114. 
CH, (CH,) CH: CH. CO, H 114. 
CAHiOn: ./100. 
(C,HR}0 : oak we (LOZ! 
CH,(CH,), CHO.. TOO. 
C,H,O, A OSE, eo =e ieee 
CH,(CH,),C: CH ists ts 110. 
CH,(CH)), .CHOH Gs. : itis 
CHACH!) .GCHAOH sat a6 84. 
_|C,H,.CHOH.CHOH. CH, /118. 
HCO, A Cd! 5 abet .|130. 
C,H CO. NHCH,CO, Ht .|179. 
We374CH. CHAGH oe . (124, 
OHCH, CH sUASE, EVP cages 90. 
C. ,,NO,. . |883. 
C,H;,NH.NHC,H,. ..... .|184. 
(COBH GH UNE); eee 
(CO,H.C,HINH).. ae. eeeleeen 
(CO.H: CHiN Hh cae ae 
(CHG SH IN He see ee) ee 
(GHGJH NE) ident: . ski 2Ree 
(CH,C,H NE) ston . “ei 
JOCAH8O,H,: Cig a. a. dtoiddie 
(C,H,;.CHOH),... .|214. 
C,H,NO.. ia. He 
CH, .GH, ‘CHIGO Hala 150 
C, H, *(CH,),CHO. . 134 


.08 








04808 
mt ba fo 
796 


eee eer eer ee eee 


76412 
. 78742 


66032 
66817 
.67652 


sone 


0.833520 
.8902° 
.7701° 
.8204?° 
68258 
. 9669° 
898° 
87112 


1.158% 


0.9578 
0.964538 


1.0711 


a) ae 
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Number. 


Water (w.). | Alcohol (al.). 
llinsoluble ~ /soluble 
2\v. sol. bz. |v. soluble 
3/0. 20135 v. soluble 
6\v. soluble |v. soluble 
7\v. soluble |v. soluble 
Shes 

10\s. soluble _{s. soluble 
BY ee nates | Ore, 
12\insoluble = |abt. 50% 
Bites oles. - soluble 
14 es aed, 3. 

15\s. soluble 

16)s. soluble Me Ue 
17\v. soluble oe) 
18/insoluble 

19}. 

20}. 

22\s. soluble ore) 
23}. AVP URE i 2582 
24 ore) soluble 
26|0.3267° s. soluble 
27\v. soluble |v. soluble 
29/0. 0037° s. soluble 
30\insoluble (51° 

BS eee erces oie's 4 soluble 
32)insoluble s. soluble 
33\insoluble js. soluble 
7 1 ee ee soluble 
37) Re ee soluble 
af A ee ee ee v. soluble 
37]. RE FETE 
38 0. OBIS soluble 
39/v. v. s. sol. soluble 
40/0 .6?° v. soluble 





Solubility in 100 c.c. 






n . 


n . 


soluble 
v. soluble 
soluble 


s 


s 


v. soluble 


soluble 


soluble 


Wet aolGuats 


v. soluble 


0.5077° 


soluble 






Ether (et.). 


Salutilal 


soluble 
.|164° 


Melting 
Point, °C. 
C. = Cor- 
rected. 


129° 
63° 
30.5-1° 


Boiling 


Point, °C. 
C. = Cor- 


rected. 


298° C. 
290° 
234—-5° 


.|147-50° 


171-32 


dec. 


111% 


103°C. 


& P19 5o 


none 


—93.5° 


264° 
68 .95° 


.|58° 


Gis | OAS 
ibtheads .« «| 202+4° 
8200—-3.1° 
eealLoer 
. .{116—-8° 


216—7° C. 


-|129°'C: 


1169.22 


131-2° 


{157° C. 


_.. 168-702 
_./207° 


190.25° C. 


51° 


132° 


131° 


. .|205° 


sol, alkali 
sol. KOH 
soluble 


v. soluble 


165° 


128° 


ibacaual 


soluble 


soluble 


163° 
48 .7° 


.|153.6° 


decom. 
251-2° 


.|decomp. 


decomp. 


decomp. 
decomp. 
ALTER, 


300°+ 


x70 68 
. {221-497 44 C. 










Crystalline 
Form 
and Color. 


long moncel.pr. 
leaflets: ...., 
monocl. pris. 


oF ere Se): @. 9 o.0) @ oe 


. .jerystals..... 
.|quad. 


tab. 
[and need. 


.|long needles. 


rhombic/al .. 
needles/w. 
oil... 


eee ee eee eve 


pri a : 


syrup. 


. .|glit. trimet.. 


prisms 
rhomb.tablets 


. leaf. or pris. 
.|imperf. cryst. 
.{sm. need. /al.. 


leaflets...... 


monocl. tab. 


oil. . : 
mone, tab av 


.{glit. pris./al.. 


moncel. pris. 
/al. 
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Number. 


ONIOorwh = 


Ke) 








Name. 





Hydrocyanic acid....... 


Formula. 


:C:NH. 


Hydronapthoquinone(1, 2)|C, HH, (OH),.. 


(1,4)|C,gH,(OH)s. . 


Hydroquinone (p.)...... 
dimethyl ether 
ethyl ether 

Hydrotropilidene 

Hydroxy-anthraquinone 

(m.) 


pe ae oe apie, “She's. 6 


-benzalcohol (0.)..... 


(mn 2a x; 


-benzalcohol 


(p. 
-benzaldehyde (o.) . 


ia 


ce 


“ 


cc ce 


-caprylic acid (a) 
-citrie acid 
-isophthalic scidi(2) ... 
Ts (4).7) 
(S03 


siisdic, s,s 


© ew ee Pe Lweighs 


ia “ 


“phthalic acid (3) 


a3 ‘cc 


-purpurin 
-pyridine (a) (2) 
e (P) (3) 
(Y) (4) 
-quinoline (bz. 1) (8).. 
S Alsy RUAN YAK = 
(bz. 3) (6) .. 
(bz. 4) (5)... 
(pru2y§2)... 
-toluiec acid (1: 2:3).. 
Hf halt (d See ars 


© 08 @ be te fellclisiie = © 


eeeeee 


(<4 


ce 
ce 
(a3 


ECE 4) Qiks erie 


efeo wie « « 


oS oS Fe. 


wre ke) 9, «. 








C,H, (OH),. 


CH OCH iat ne 
OHG,H,OGiHyi.e!.. 


D tee e'@)e ta fs ol & 


CH: 


OH.C,H,.CH,OH. .. 


(CO),: CsH, 
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../160. 
. ./160. 
. {110 


ote (0. 6: he te 


OT 2s: 


OH.C,H,.CH,OH.....0% 
OH.C,H, CHAOH tet =e 


OHC,H,.CHO.... 
. JOHC.H,.CHO. ... 

OHC,H,.CHO.... 

OHC,H,.CONH,.... 
OHC,H,.CONH,..... 
OHC,H,.CONH,... ... 
_|OHC,H,.CO,H. . 


. (138. 
./138. 
94. 
224. 


. {124 


124 
124 


eel Meee 
. . {122 
ei a2 
Vp 
Bre fe ¥ 
hed dea 
be ee 


-. 1138 


CH, (CH,),CH (OH)CO,H. 
(OH),C,H,(CO,H),....- 
OHC,H,(CO,H),+H,0. . 
OHC,H,(CO,H),....... 
OHC,H,(CO,H),.....-. 
OHC,H,(CO,H),. .... 

OHC,H,(CO,H),. . 


OHC,H,(CO,H),.... 


C,,H,0,(OH),. . 
OH.C,H,N.... 
OH.C,H,N.. 


OHL.C,HNEHEUOLw.. ah 


|GH,N.OH . 
C,H,N.OH.... 


REE. OF 


IC HENtOH 24 ee 
C,H,N.OH.. 


.|C,H,(CO.H) (CH,)OH.. 


43H,0); 





.06 


Specific 
Gravity. 
Water = 1, 





.05}0 .696918 
06). 

06). 

.O5|1. 326 


1.052688 


1.161375 





06). 

06}. ae 
05/1. 15892 
05). NA 
-O5/1. 12912 


2 @ 8 8 26k (0 4c eee 


.05)1 .4734 
.05|1.404?2 





eee ee ee ew we wo ot 











ORGANIC COMPOUNDS 




















2'sol. alkali 
3}mod. sol. hot 
415.8515 
5\insol. 

6)\s. soluble 
7\v. s. sol. 
8iv. v. s. sol. 


916.7? 


10/\v. sol. hot 
11|soluble 
12/v. s. sol. 
13)}mod. sol. hot 
14\s. soluble 
15)soluble 

16\s. soluble 
17\s. soluble 


38]mod. sol. 
39s. soluble 











Bohihic. 

v. soluble 
v.‘soluble 
soluble 
mod. sol. 


v. sol. 


v. soluble 
soluble 

0 
soluble 
soluble 


Vv. 
v. 
v. soluble 
v. soluble 
49,6315 
0.012 bz. 
v. soluble 
v. soluble 
v. soluble 
soluble 
v. sol. 
soluble 
soluble 
soluble 

. soluble 
s. soluble 
soluble 
soluble 
soluble 
soluble 
soluble 
soluble 


eee at et 


< 


ogee ae one 






Alcohol (al.). 











Ether (et.). 


CO 


‘ly. soluble 


v. soluble 


. sol. bz. 


v. soluble 
sol. chlo. 
mod. sol. 


v. sol., 1.95/86° 


bz., 18? 
v. soluble 
soluble 

oe 
soluble 
v. soluble 
v. soluble 
s. soluble 


. soluble 
7, soluble 

. soluble 

. soluble 
mod. sol. 
mod. sol. 
sol. acetone 
mod. sol. 
v. s. sol. 

s. soluble 


v.s. soluble 


../s. soluble 


soluble 
soluble 
. soluble 


==: 


v. soluble 
v. soluble 
























Melting 
Point, °C. 
C. = Cor- 
rected. 


Boiling 
Point, °C. 
Cy— Cors 
rected. 


2562° 











































bo 
or 










Crystalline 
Form 
and Color. 






abt. 60° leaflets 
176° ........../monocel. need. 
169° 285° hex. pris./w.. 
55-6° 216. 6° large leaf./w. 
66° 246-7° thin leaflets. . 
(MAES ; 120 RE Megas Sete i 
302° sub. yel. leaf. or 
need. /al. 
sub. 100 up/rhomb. tab.. . 
67° abt.300dec.|needles. . 
124.5-5.5°|........../fine needles. . 
— 20° 196: 7027°*- oil Fae 
104° 240° C. needles/w... . 
115-6° sub. undec.|needles/w... . 
.|139.9° C. |270° dec. |yellowish leaf, 
E702 5°'C, .|thin leaf./w. . 
162° an needles.....: 
158° C: sub. fine need./w. 
200° dist. rhomb./al. .. 
213-4° . .|monoclinic/w 
69.5° . .jlarge plates. . 
AR aOt Se ..|syrup. 
289° . . long need: Iw. 
305-6° . .long needles. . 
288° C. . .{needles. . 
—anhyd. . |Short pris. /s 
181° dec. ae .|rosettes/w. . 
no m.p. sub. powder...... 
275? sub. br. red./acet. 
106—7° 280-1° fine need./bz. 
.|129° dist. needles . 
anh.148.5C,). 0.1... .!4....4imoneh {prisf 
75-6° 266.6°C.7*? |prisms/dil. al. 
.|235-8° sub. prisms/al. 
193° > 360° small pris./al. 
224° AS): .|small leaflets. 
199-200° sub. large pris./al. 
145-6° . .|glit. need./w. 
177-8° . .(small need./w 


v. soluble 
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Specific 

Gravity. 
Water =1. 
Air = 1 (A). 





Formula. 




































BOOS ate acid 














1 (12205), ; |O;H,(CO)(CH) OH 152500 a < 
2 id iv COP nS aa bee ,(CO,H)(CH;)OH .. 1152. O6)/3e tere 
3 tf Fie (let dere G. “H,(CO, H)(CH,)OH «. 1152 .06)0. 22. pete 
4 “ Te" (T8e.. 41,01161.07].. ses teeta 
5 iS (82375). . .|C,H,(€O,H) (CH)OH 24152 S06! orien 
ge} - © (aye)... 1C,H,(CO,H)(CH,JOH .. 1152.06| se uae 
7 (1: 418)... |C,H(CO,H) (CHA)OH 04152106) ae eee 
8 fs “  (1:.8: 6)... .|\C,H,(CO,H)(CH,)OH .. .|152. 06/7 aeeie aes 
9\Hyenic acid............ CH, (Gy), COJB ees. os 382.4012. big 
10/Hypogaeic acid......... CO, pHog-COQHE! 91)... os oie 254 
LiIndican sys Per he tO»: C,,H,,0,N + 3H,0 Vie 349.23}. ue He 
Te tndigo sua beets tagech (CH <p> Cs 262.16|1 .35 
13} dicarbonic acid....... OAs A Oe ve. ak 4850 16h Sepp tree 
14| disulphonie acid...... C,,H,N,O, (SO, HH), orbitals A22 28! -. ldap eee 
Lob) purpiirin yeah SUTeE 2 CeHIGN,O,. «2+ +5 sa weve 4/200, LO) eee 
16} sulphonic acid....... C,,H,N,O, SO He. . ai 842.22) neal 
iia WEN Leet...) vache: CHiN Ovek bili te. oh 1264 1S eee 
PSilnidirubinit!. 0... dle. . Cj HigN.0,. . Sst. .. 1262016) 2 2 eee 
19iImdolcnnin. 2.2.1 22s C,HiNe 2... foe... in Oe 
20)' carbonic acid. (pr..2). .|\CJHUNO,. ../5).8... oi IG EO) ee 
ALO OR Yael: 13.5% 5 Se sic: 2 C,H NOU sities. 7. - ahidapwee .. Fab 
DOT nositenigil ce. slots CH,,0,+2H,0.........216.12/1.52418 
Pam ATLUTIARI BA cree eo ee CO, Hai Oa Bie Oe oe ee 990.50)1.539 dry 
24\Todo-acetic acid. ....... CH;L.CO,H ii... . Lo 86.00) eet 
25| -acetylene........... CHICI, . . iio .v.. ob hbBL 08) at ae 
26) eranilines(0.). 5 ics oete < IG;H{NH, 2. dex ov: . ahi 208,06). | eee 
27 OORT. Ve ea rei ce IC HNH,..bw. dsoests . ald ke OCT 
28 Meog(p.).. . uk... LOgH ANH, . is. Jvc . aha 0G) ae 
29) ..-benzamide (0.)sian. . . TQ; NHjo.i.:. eacaleen24d LOGS aie ee 
30 ts (nisin... IC,H,NH, ... 2s le vsts . bed 240 06) . aici 
31 iE (pi) sae esi: IC,H,NH,.........+ of A247 .06). Saeee 
32} -benzene............ CHglas. .. line dates, oft] 204s 01 Pee 
33 ff COVE QIK: 52 CHES) . olivia afc ed 204. Oh ee 
34| -ethylene.......0:... CH: CHI.. waa. eal 154.0012 A05F 
35 “propionic acid (a). CH, \CHI.COjH. «271. ..i4200,01 Meena 
36 ve (8) ... .\CH,1.CH,.CO,H-...... .|200.01//iuugne wae 
371\ 2=toluend (0.)".-.dke.. ¢ IC, Hy CH... wise... . abd DEBS eee 
38 cSdabeh: (Tis) ore er Beet ICH, CH... skew o.. oh ALS OBR GOR 
IC,H, CH, wish ck. eit 218 Os eee 



















Water (w.). 


1\s. soluble 


3/v. sol. hot 
4\sol. hot 
5!mod. sol. 
6/v. s. sol. 
7\v. s. sol. 
8iv. s. sol. 
9 insoluble 
10|insoluble 
11j\v. soluble 


12\insoluble 

















17\insoluble 
18}sol. gl. acet. 
19\mod.sol. hot 






















24\v. soluble 
25\mod. sol. 
26\v..s. sol. 

27\insoluble 
28\insoluble 


B7linsclible 
‘Igg}. 





ORGANIC COMPOUNDS 


Solubility in 100 c.c. 


v. soluble 
v. v. sol. 

sol. chlo.. 
v. soluble 
soluble 

v. soluble 
v. soluble 
s. soluble 


v. soluble 
v. soluble 


insoluble 


insoluble 
v. soluble 
soluble 
soluble 
soluble 
mod. sol. 
v. soluble 
v. soluble 


v. s. sol. 


Sano}. 
v. soluble 


v. soluble 


soluble 
soluble 


soluble. . 
soluble 


‘lv. soluble 


v. soluble 


39 hse or 





Alcohol (al.). 


v. soluble 


soluble 


v. soluble 
soluble 
soluble 
soluble 


insoluble 
insoluble 


Soluble"), 
anlubicne 


v. soluble 


v. soluble 


insoluble 


v. soluble 








Ether (et.). 


Melting 
Point, °C. 
C. = Cor- 
rected. 























se 


203° 







.|sub. 
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Boiling 


: Crystalline 
vide | Form 
oon and Color. 


rected. 





vol.insteam|needles/w. . 


.|needles/w. .. 
vol.i insteam|long need Age 
.(needles/w... 
sale tablets/w.... 


vol.in steam|moncel. pris/al 
sub. long needles . 
vol.insteam|long need./w. 
. .jerystals.... 
needles...... 
brown syrup. 


sub.156—-8°°|rhomb. /anil. . 


. .|deep blue pow 
.|blue amorph. 


s30500 6. 


Me. choc. need... 
:.. «idee, 200° .4|purple... 727% 
Sekt .|white mass. . 
. .{sub. rhomb./anil. . 
253-4° leaflets. . 
.|fine need /s. 
; hat oly oil. . 


based 
.1178° dec. 


84° 


-.|56..5° 


HT) 26-7? 
(9) 1163? 


.|183.6° C. 


-, .1186.5° C. 


(@) 


v. soluble. 


v. soluble 





.|217 6° C. 
..|—28.5°C. 


— 28-9° 


44 5-5, 5° 


82° 


319° in vac. monel: Jee. 


dec. 160° |v. fine erystit 
je Aes ./rhomb. tab. . 
«6 4120-322 NSB, OSE 
../fine needles. . 
. jleaflets...... 
. need. or pris.. 
..{needles...... 
199.4976) aaa 
186.5-8.5° usually red . 
1562. 2 ahdenadloa:. See 
. ./warts or pris. 
ees . leaflets. ..... 
hay PAN Es 
212042 ae 
211 5° leodiates 50a. Ot 


-. ./35° 
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3 
" Name. Formula. 
S 
MP LOGOLOEI aA. in ce pees 
2\Iodosobenzene.......... 
3ilodoxybenzene’.. ...;,...|/C, HO). fan's e 1s. de 86 O01) 
Allsatanesaslty sie ae. Vee) 
5lIsatine .. .. GSS? Stor, Hay 06] 
6|Isatine chloride ........ CHSONCl Sa oe ». 165.52)... 
WiASALINIC(AGIC.. Nl NH,:.C,H,:CO.COjH. . 5 965 210}c% 
SiIsatoic acid, anhydride...|C,H,NO,.............. 163.08}. 
Oilsatoxwime wl. J ees C.HANO,*s.,. deletes). Gomes 
10|Isatronic acid...) .3..... CH Os. edad. edd 2oO cee 
11|Isatyd.. » «orale laretel Ge ELiENGO, .% Naded ps franes, oe eon tants 
12 Isoamyl-acetate ate ee OH LOGNG ES eae onli cue ee 
13) 8 oy (Kye Ic, H 0, dS Rope 130 
14) -acetic:acid (K.).....,. (CH,), CH. (GH,), co, He .|130. 
LORTMEICONGIG slits, sects oe (CH,),CH. (CH,),OH. . 88. 
16 Stith.) © Podeato ns (CH,),CH.(CH,),OH. 88. 
17 Sal(sec J POY faeiieis (CH,),CH. pers CH, . 88.10 0.819% 
18} benzene.. ae 45 FS Oo ia bs t .|148.13]0.887% 
19} sebenzoate. ... . eis. C,H,CO,.C,Hy, 192.13|0.99251? 
2Oebronmudes 3:2 - P2007. OHA Dire 151 .05}1 . 20587? 
PALA. 16,1 og: 0: ee meas ae REP C.HCO,:C en 158.15/0.8823% 
22} carbamate (K.)... NHS COSG Hh eyes 131.15). SSA eats 
23|:7chioracetate GK.)),.; . |\CH{CLCO, Gna. 164.55]1 . 04138 
24 erchiortarbonate C80): .\GhCO) Haas seat. yan 150. 54/1 .02488 
PoteChIorida,;.. ener kp’. (CH,),CH (CH)),El./.. 8 106 .54/0 .86257 
2blaveyvanides.o.. + seaee so (CH,),CH(CH,),CN.....| 97.13/00 80752 
SLVAPOTIM ATES: 58.5 ws eoccde ns HCO,.C,H,,........-.+-|116.10]0. 89442 
BS IOC OPN stl ial gs (CH,),CH (CH,),I. ....{198.06)1 .4734?° 
29iNqsocyanide...... 22-1). . (CH,),CH(CH,),NC. ... 1: 9783) =< @ 
BUleuisovaleriate. icc tio)... CH O40, fave sia d he en ee 
31 ch (K.)i oo. HCHO SIO,H ait 8 oe eee 
$2|.. mustard oil 2.70. 0.7) nC JAA INGCS © ..Ac..c0 2 ee ee 2 Lae 
SOMGTUITALG =<. thee eee CHAGNO, «ges seine s 2 of OGM) ha 
34| nitrite. . fo ea Oe: ae 
Seman nenol:(p.):) 27.) wets oa| Op bese. © Hee 
36); phenylketone. ....~. ./C,H),.CO.C, Hine. O76. 2S 2 eles 
SPP PEG MIQUEL. ayes. shetty. CH.CGs- CoH oe, mii eee 0. 88773 
38| salicylate (K.).. OH. C, Hy .CO,.C Hy 5 oe 208 .13}1 . 04528 
AUG. Seri A eee widie everest 0 «| (4 cates 


































Water (w.). 








1 insoluble 
2\mod. sol. 
3iv. v. s. sol. 
4\ insoluble 


5\s. soluble 


6/insoluble 

7\s. soluble 

8/0. 720° 

9iv. s. sol. 
10/v. v. s. sol. 
1l1lv. -v. s. sol. 










12/s. soluble ove) 
13/v. v. s. sol. ovo 
14/v. s. sol. ore 
15|2.6727 ore) 
16|2.578 ove) 
LZ} 

18}. 2 

Ore Paes: 6 soluble 
20/insoluble _/soluble 
21\s. soluble |v. soluble 
22!s. soluble — {soluble 
23\insoluble oe 
24\v.s. sol. dee ore 
25\insoluble {soluble 
POPP we eee. soluble 
4 Bein a are te soluble 
23) 22. RAGS ah soluble 
29\insoluble {soluble 
BOP Pee a. soluble 
3l1iv. v. s. sol. |soluble 
32 CR 

Bole BOLen <4: soluble 
34\insoluble oe 
35\v. s. sol. hot 

36). yee >) Ae 
OT ek s PREYS Ab soluble 
38linsoluble — |v. soluble 
B91... Saray ds 

hh) si 


Solubility in 100 c.c. 


Alcohol (al.). 


“|s. soluble 


ORGANIC COMPOUNDS 









Ether (et.). 


soluble 
insoluble 


v. sol. chlo.}. 


soluble 
s. soluble 


v. soluble 


s. KOH 
v. soluble 








s. soluble |s. soluble 


“88888: 










Melting 
Point, °C. 
C. = Cor- 
rected. 


200-1° 
180° dec. 


240° dec. 


202° dec. 
156—7° 


.(2387—7..5° 


v. soluble |.......... 


soluble 


aohuble 115 |! 


co 


ioe) 


© tehele fet eo ho. ex 


ore ‘ere O00) 6 (eo 0 


= © 6 0h Ae) © a, 2,0 











Boiling 
Point, °C. 
C. = Cor- 
rected. 


sub 


.....|/explodes 
....{expl. 238° 


sub. 


. .{dee. 





268-73° 
HOM AV aes «(2162 snaredort in 
133 .5-4.5°|..........|pearly leaflets 


279 


Crystalline 
Form 
and Color. 












prisms 


.|brown need. 


crystals. .... 


{monoclinic 
.|long yel.need 


leaflets/dil. al. 
micro. cryst.. 





colorless .... 
colorless 


é « ee) ¢ 


colorless..... 


leaflets... .. 
wh.—yel ... 
wh.—yel.... 


ee 


wh.—>yel.... 
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* Specific 
os Gravity. 
8 Name. Formula. Water =1. 
Sy Air = 1 (A). 
1\Isoanthraquinone....... CHO; ; PRAM ieR OB). "RT rE, 
Ziisobutanes sak (CH), CHCH,. - ost 5Ss08). < ieee sere 
3|Isobutyl-acetate. ......../C,H,O,.C,H,. ....-{116.10/0. 89212 
Hi talcohole, 0, 2. Os soc (CH,),CH. CH OH. tr 74 .08/0.8064%8 
5 COA cas eee ss (CH,),CH.CH (OH tke 74 .08)0 . 799538 
Oe laenyde «ci. a0 eles (CH,),CH. CHO.. ,-.+| ¢2.06/0 79382 
TAMPRTUINOME oo aa ate ae (CH,),CHCH, NH,. Vyas 73 .13/0. 724 
Shaeberizeney. 4... aie, a: C,H, .C,H,. 0265. 4 AL Se Oras 
9| benzoate. . ss ss++ + }CQHACO.C HE, .«. ....--178.12]1 .00358 
10| bromide (K. St . . |(CH,),CH.CH,Br. ..... .|187.03)1 . 26155 
Ue tabutyeate ....cSohie C3H;CO;.C gue tare 144.13)0.8876% 
i Jevecarbamate (K.) 08... |NHSGO, CHa. vee 1171.13}. 406 see aoe 
Taieeichliorécarbonate (K.)../CL.@0O,0, Hse ees 136 . 52/1 . 04028 
14) cehlonide. ... “Seseteh... (CH,),CH,CH,Cl. . .| 92.52/0.883615 
doi ROyANIGE.M: 37 IStES. (CH,),CHCH, ON Stee 83.11)0.9922" 
1G), Vethero... DSL 6 oO DO oo Se ee 
Bi HADDHALO S. a. ed ket HCO,.C,H,. . e+. -{102.08)/0 .9049% 
Hers AR IOCICG 24s stata tty ere sake (CH,),CH. CH, ai .|184 .04}1 .61381§ 
19} isovaleriate (K.)......}(CH,),CH.CH, CO, C, HH, . (158.1410. 84828 
MOA ECONE NH: ..!s 1. tos ate erels (OU) CO . .(142.15/0.8337° 
21), ‘mustard! oil. 50) tan. CLE NGS sex: neortendoret 115.17|0.943” 
22|.). nitrate (K.). “0.421 .«..(CH,), CH CBRNO?:...aM 119.11}1. 01428 
23|: ‘phenylketone .-i0%,.:°|C,H.CO.C, Haetiiag ---.... 162.110.9931" 
24\. ftartrate (K.)ii.i). 6. <[CH(OH).CO,,.C,H.J,... 262 18]... DA SHORE 
25\Isobutyric acid......... (CHS CH UCOM Te eres 88 .06|0 .9487% 
26 “ (hUM)OOE: f3 (CH,),CH.CO,H........| 88.06/0 94648 
21 amides KK) .< Meee .255|(CHAYOR CONE. arta, SPMD SLI oe eee 
25|/sanhydride. .7neteb..: [(CH,),CHCO}],O.......:/158.12/0 .9574?° . 
29\Isocaproic acid......... (CH,),CH.(CH,),CO,H.. |116.10/0.9257° 
30)Isocinchomeronic ac... .|2: 5,C,H,N(CO,H),+ H,O/185.10)............ 
31\Isocinnamic acid.......|C,H,CH: CH.CO,H..... (P48 1OG6) syne nae 
a<iIsocitriclacid. . e230)... C,H,0;+H,O® . ..:5.). te VOSS antes 
33|Isocymene (m.).....-..../CH,.C,H,.CH(CH,),.. .. .|134.12 0. 86220 
34\Isocrotonic acid........ |\GHe CH: HO.CO Haas .| 86.05]1 .0312% 
Bo SOdUICIten! We. ee eles CH,(CHOH),CHO + H,0 |182.12)1.4708? 
BO ISOdUrENney). «1. Pte a. 1: 273850, (CH, )yaaeee 134.12|0.8961% 
arilsoetigenol 1 32:40) P=...<|C,; Hy.O)...* ae eae 164.10}1 . 090718 
Do lsSObeptaney 7.1 nearer sans (CH,),CH(CH,),CH3.... .|100.13]0.7067% 
39|Isoheptoic acid......... (CH,),CH(CH,),CO,H.. .|180.12)0.9122%° 
AQ Isohexane.... 00. Msi. (CH,),CH (CH) sCHglit 2 86 .12|0.67658 


41|Isohexylaldehyde.......|(CH,),CH(CH,),.CHO....|100.10)............ 


ORGANIC COMPOUNDS 


Solubility in 100 c.c. 


Water (w.). 


Alcohol (al.). 


“05 eS A CR aang rd Oe 
3/s. soluble 


4'soluble 
5/9 .5518 
6/9 .0 

7 ore) 
8 


9 eglisbis m) 


10}insoluble 
LN is, ae A 
12/s. soluble 
13\v. s. sol. dec 


20\insoluble 
PARR 


ie) 
CO 


soluble 
ie6) 


22\insoluble 


BS) ie aie 


24\s. soluble |v. soluble |v. soluble 


v. v. s. sol, 
s. soluble 
v. s. sol. 





-|soluble 


‘soluble 


ee) 


ore 
ora) 
v. soluble 


soluble 
v. s. sol. 
v. soluble 
v. s. sol. 


soluble 
soluble 
soluble 


soluble 


‘soluble 


Ether (et.). 


ove) 
ore) 
soluble 
ove) 


oe) 


ore 
oe 
s. soluble 


v. s. sol. 
v. soluble 
v. 8s. sol. 


54 meth. al. 
iitlow 721: 


Sbiuble | 
soluble 


‘soluble 


Melting 
Point, °C. 
C. = Cor- 

rected. 


Boiling 
Point, °C. 


Sosun 


— 79° 
— 79° 
128+9° 


S —18° 


236° 


175-6° 
92-3° meaee 
_./195-7° 
abt. —10° 


.. .|1219748 








.|prisms 


171 .9°dec. 
. .{largemon./w. 


281 


Crystalline 
Form 
and Color. 


.|pale yel. need. 


vitreous 
colorless .... 


whi-syel.. e: 
leaflets. ..... 
wh.—yel.... 


-‘Ieolorless..... 


colorless.:... 
wh. scales. .. 


6: ©. ihe Teka: 


v. sm. cryst. 
moncel. pris. 


[/lig. 


long needles. . 
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i Specific 

rs Name. | Formula. Water 

S Air = 1 (A). 
1\Isohexylamine (IX.)..... (CHa) CA (CH,) CHAN He 101.16/0. 75928 
2\Isohydrobenzoin........ Ci (OH) race ate aaes 214.4 V2) see oe 
3 je eiaronapn hegHinons C,H, Ue. .. 1160.06). of 
4\Isomalic acid. . gels. 1 Glae COMO, H).. . ss 534005) 
Silsomannidss 4. =. age... . O,H,,O,. ; toes . 146.08). oe 
6\Isonicotinic acid ........|/C,H, N.CO,H. . s» 3123.08). eee 
7\Isopentane............. (GH,),CHCH, CH, ev tlot ee LOG Sss 2 
8|Isophthalic acid (m.)..... oat eaten woe atee ep O00) eee 
9| aldehyde (ms), .(1.c. .....}C,H,(CHO),.......... 484.05) Spee 

10) cami trilitm,) 5 13.8 tt ..: C,H,(CN).. .. 9128.01) aie 

1iiIsoprene.{... .°u. fat... »- CH,: CH. C(CH,): One .| 68.06/0 .68237° 

12/Isopropyl-acetate........)CH., CO, GCHAGH iasten an 102 .08)0 .9166° 

Sid, acebylene . ae .5eas i a: (CH,),CH.C:CH..... ..-| 68.06/0.6854° 

TANS alcohol) 7:2 os OR: Babe 2) Obi CHVOR) GH. hake 60.06/0.790938 

15 er eAle.)..) PaatiGH. CHIOH RH a meas 60 .06/0 . 79638 

PO) SES TINO: Fs) .OM. SPOR eek (CH,) CHNHg. ... ..).... S00 sl Open 

1d) ebenzoate: ..<, Sano. f2% CWO .CHI GH.) awe. 4 164.10}1.0172%8 

18] benzoic acid (0.)..... (CH,),CH.C,H,.CO.H.., ,|164. 101) eee 

19!" bromide, (Kooe.cryse.... (GH) AVE Beane oa. 9 123 .02]1 . 31038 

2G) sochloride. (Ke Ihothre, oe (Cb) ele eee eed 78. 51/0. 85738 

21}. cyanide..../. 292... --|(GH,),CHON...... ..4.... +), BONN ee 

22\> -etherCis,) «> Pt.assh ((CH,),CH]O..... .)..'.. {102 VAIO agers 

23), ethylene, .....2a:.669) « «.- (CH 2) GU. Git Girth aoe 20.08), 2ccegae oe 

24; hexyl ketone......... C3H,.CO.Cgoh gigs os. » ale! LOB Og aes 

Zou iodide (Ks). 8a. AS Ph es: /( Gils AGT Wee lavas 169.91}1 . 70538 

26), “ISOCY aNnlde?, x...iif) «.» - (CH,),CH.NG. :....... 4 69.09/02 7896" 

Zier KOLONGIRE , co ose fic 2 [(CH,),CH],CO........./114.12/0.8062% 

28} phenylketone: «+.)....}(CH,),.CH.CO.C,H,... .. .|L48. 10). sesh 

29|, pyridine (a)e= sas... .MG@H..CH CA ING ety oy 121 .13/0 .9342° 

30 ‘4 (Y)). aunphiged sos (CH;),CH.C,H,N lew de 121 .13)0 .9439° 

Sli csulpnide:. reat. cnt: - | (CHs CEL Leiinere” ake 118.18). shtgipeeeeee 

32\Isoquinoline.........../(2)C,H,N.. .|129.10}1 .0986” 

33\/Isosaccharic acid....... <(CH(OH). CH(CO, H)), 192. O7 |, yeh 

>O 

34\Isosuccinic acid..../...|CH,GH(CO.H).: j 2.5... 118.05|1.455 

3dlIsovaleric acid. ....... ..|(CH;),CHCH,CO,H. ... ./102.08/0.9317° 

ole ES, CONES Se ie (CH,),CHCH,CO,H. ... .|102.08/0 .929%8 

oi), aldehyde. .. os: 4a:. <: (CH,),CH.CH,CHO.....| 86.08/0.804015 - 

DO LATOICG, art iene SOUS a les (CH,).CH.CH,.CONH, ..|10),13) 323 eeeeeeee 

d9iItaconic acid......,).... CH,: C(CO,H).CH,CO,H |130.05]1 . 573-1 .632 


a0 Ketenés- dope ot (ECC) se me cas 42.02). slike. are 













Water (w.). 


. soluble © 
_ 215 





ae 8 Be ta oe! te 


v. soluble 
v. soluble 
s. soluble 
Ox01325. 

s. soluble 
s. sol. hot 





s. soluble 


19|insoluble 
20|v. s. sol. 
ehieneee ct 
2445 Ute te 

24 

Zora: 

29|s. soluble — 


31jinsoluble — 





33/v. soluble 


34/44 .3° 

BBIO1 5? 4.97 
36\s. soluble 
37\s. soluble 
38 | soluble 
39/8 .37° 
40\reacts 









25)insoluble | 


ORGANIC COMPOUNDS 


Solubility in 100 c.c. 





v. soluble 
soluble 

v. soluble 
mod. sol. 


Vv. Vv. 8. sol. 


mod. sol. 


v. soluble 
sol. hot 


io.@) 


1.6) 
i.@) 


88: 


soluble 
S2ihydroscopic}.)....)..... 
v. soluble 


v. soluble 
ora) 
ore 
soluble 
soluble 
25 15 
00 







Alcohol (al.). 


v. soluble 
soluble 
v. soluble 
insoluble 
Vins AOl. 






Ether (et.). 


wae wee @ Te ‘0 fe & hate “ae oer en~ 9 "9 Eihe! de Beemer 6 8 ¢ 


unstable 


abt. 140° d./dec. 160° 


87° 
315° 


.. |< —24° 


.| <300° 


_. .|g9-90° 


88°: 


Me 


‘soluble 


s. soluble 


v. soluble 
ora) 
ore 
soluble 
soluble 
s. soluble 
soluble 








.|156° 


Sine ee @ Tere 7p % te 8 


| S802515) 







Melting 
Point, °C. 
C. = Cor- 
rected. 


Boiling 


rected. 





Dd 
sub. dec. 
30.4° 
sub. 


ee ee ere ee 


-. .|177-8° 
. }E207. 52788 


21.6" 


185° 


135° dec. 


+-§1° 
+51° 
— 51° 
126-8° 


161° dec. 
Ter C. 


240° 
dee. 


sub. 

Ny fs ay AOE 
173-6° 
92 .5° 
230-—2° 


Point, °C. 
C.= Cor-= 


283 










Crystalline 
Form 
and Color. 





wh.—>yel.... 


. .{mon. pris./w. 
./small needles 


monoclinic... 
monoclinic... 
needles/w ... 


long need./w. 


. .long needles . 
.|fine needles. . 


oeer ee ee eevee e 


prisms/w.... 
colorless. .... 


ee ee ee oe oe @ 
eer ee ee eve evee 


rhombic..... 
prisms’ . . .f 


Pier ie (bh.e. 


notin steam|rhombic..... 


— 56° C. 
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Name. 


Number. 


1;Ketobutyric acid... 


EY: A 
2|Ketoheptamethylene.....|CO(CH,), 112 
3|Ketopentamethylene.....|CO(CH.,),. ...| 84 
4\Vactamide. "00! 2a .b: CH, CHOH. CONH,. 89. 
Sivacticmend (12)... SRNVSe os CH, ‘GHOR COIne  ..uie 90 
6) wanhydride «als. C HicOy i 162 
CLactid« a7: bah. s ee Dees NEL. Oe: bi 144 
oiLactyl urea... .. . diel: «. C,H,N <O.0H., O. 131 
MM Revalin A. sae ele 35 C, “HO; at 100°. wig TGA 

10|Laevulinic acid......... CH,.CO.(CH,),CO,H. . + + SyRL Gb 

Lie SLOebde t/t. oe eeely ok GCH,.COXOH,) CHOPS aa tee 

Tea ULIC, ACIG:. eset n CAH. COLT 2a as ae 

13). aldehyde .:: $03.28)... - Cabs CHO:. A172: 

14\Lead ‘tetracthylie.ce!. . ./Ph(G.H)),’.. eo ssn eee 

15)... tetramethyl.-.°S212)... Pbo(CH ees Ge... eee 

16|Lecithin (protagon)..... CLHYNPO Se aaa ee ee 

L7\Lepidines . |. ..2 86 .athl.* DY.4, Colic NC Hew eset 143. 

Toi Lediemendss.. . .5 fhe ales CH,(CH,),CH(NH,)CO,H/131. 

19|Leucinic acid........... C,H,.CH,.CH(OH).CO,H |132. 

20|\Leukaniline............ (NH.C,H,),CHC,H,(NH,) |303. 
CH, 

21 4 (o.). iE CHEN yeas ks Ge eee 

2A i Cp. Jet Pees, GHG EN Ty eit eee 

23|Leukaurine............ CHO EO). or. cae eee 

24\Linoleic acid........... Cgi,,03. Ae. 1252. 

LODHI fe bie ales ogo bist cate GATT EN Ses .. .|296. 

zo|Lutidene {--):,. 23h. (CH.), C,H N.. ALOR 

oF (Ay Seer (CH,),C, H N.. . tO 

28 o (2, 6) este Enos (CH,),C TLN.. ALO 

29 %. (B14) 2Re REL Ss (CH). CLO IN .|107. 

30|Lutidinic acid.......... CHLN (CO, £110... 185. 

pal pMialeic acic. 42 2... tHE}. \2 COBECH > CH. COB. Sarg: 

So eambivaride s.'. Swadiki. .': Cr H iOS 98. 

33)|Malic acid Rae pales eenehele CHOH. CO,H. 134. 

34) .“ Wy 2). dee, CO,H.CH,.CHOH.CO,H.|134. 

35|Malonic acid.) 2! .\.!.... CO,H.CH,.CO,H. Lok. oe ALOR 

ale ay teoet (K. )ete ete kee CGOjJH.CH.,.COsHas2,.. . ghee 
37|Maltose . sath IC EOF ++ HO). i. abouee 
38|Mandelic acid @. es CO, HaCHOR UGH: 5. cies 
39|Mannid. bts GSE KOs .|146. 
40|Mannite (d. ). a CH ,OH(CHOH),CH, OH 182. 
















Formula. 








.10)0 
4 .06)0 


.Q5|1 





.06)0. 





Specific 
Gravity. 


Water =1. 
Air =1 (A). 


.20017 
.9685° 
.9416% 


“24858 
86182 


.136775 
.0156!° 
.8642% 


oe 
034° 

1.086220... 
2938 


9467 
94938 
-9420° 


. 590 
.9339% 
.6012 

. 095 


540 
361! 


















Water (w.). 


1 

2 

4\v. soluble 
5 ore) 
6\v. s. sol. 
7\v. s. sol. 
8\v. soluble 
9ideliq, 
ore 
ore 
12\insoluble 





ee 
eelcble ss 
insoluble 
18/2.918 


19|soluble 
20|s. sol. hot 





ee re 4 6% ©. 6 


PMA Se Sos 
23)s. soluble 
24\insoluble 
25\insoluble 
26 
27 
28) 00 
29 
30/mod. sol. 
31/50"? 

32). =p 
33i\v. a olable 
34\deliq. 

75) CS 
36/139 .3715 
37/\soluble 
398}15.95™ 
39/\v. soluble 
40/15.6'8 


nr ey ee ae | 





ORGANIC COMPOUNDS 


Solubility in 100 c.c. 








s. soluble |y. 





v. soluble | 


ore 
v. soluble 
v. s. sol. 
v. soluble 
10”? 84% 
v. soluble 
ore 
soluble 


soluble 


oe 
0.0617 

v. soluble 
v. soluble 


soluble 

soluble 

v. soluble 
oe 

0.887! 


25; less hot |... . 

20; less hot |. . 

cold: less}. .. a 
PRO ASA? 1} 


soluble 
soluble 


Vv. EsBluble 
s. soluble 
soluble 
soluble 
s. soluble 
soluble 
v. soluble 
744 






Alcohol (al.). 


soluble 


‘linsoluble 












Ether (et.). 


soluble 


Melting 
Points C- 
C= Cor= 
rected. 


mys, 


ove) 
v. soluble 


TW SeGOl. 


insoluble 
v. soluble 
0 


_ |soluble 


18° (d) 25° 
dec. 250-60]... .. 
(1283 
anhyail4s° {3.10.62 


174° 

32 .5-3° 
<3 21° 
43 .6° 


. 144,05? 


solibles a 
ore 

+. boluble 

s. soluble 








Boiling 
Point, °C. 
C. = Cor- 
rected. 






1130-0.5°C.]. .. 


aie gi 


250-3° C. 







83°1, 119°? 
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Crystalline 
Form 
and Color. 


ee © es eo ee 


Cha Toye © ei ee ie) 6 


sytupyses 


.{amorphous. . 


moncel.tab./al 


. .|thomb. prism 
. .{amorphous . . 


leaflets... 


186—8° dec.|. ... 


2250100 
184-5200 


.|200° 


-. [110° 


<r 


.jsub. 170° 


78° 





100° 


see ope 
. . {148° 


sol. acet. 
ore 
0..3279 


soluble 





<His* 
275° 


.|dec. 


261-3° 
dec. 





needles/al.. . 
leaflets. oj... 
waxy. .... 


leaflets. . 


sub. 100°+ |pris. or need.. 


.. .|L42-—3° 


“do a408 


130° 


+4{60° 


‘ly. soluble 


s. soluble 
8.015 
soluble 
SSlGpIe). 


insoluble 


130-1° 
100° 
132° 


132—8° dec |... 


LISP 








.|sm. eryst./w. 


.|brown  cryst. 
. |leaflets 
.|white pris. 

.lyellow oil.... 


[/al. 


Ys. biog needled. WEEt 
ere) ha ayy 
Babee 
~.}168 5-4. Soivete beeen Ree 
poe oe sees obbsOreakey: 
dec. 135° |monel. prisms 
202° C. trimetric.... 
decomp needles... .. 
decomp triclinic. .... 
. . wits sltrichniilerstsis 
ty fey .|fine needles. . 
dec. large rhombic 
.|297-317°  |syrup. 
290-5°3-3-5 


1169 .0° C. 





rhombic. pris. 
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Name. 


Number. 
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Formula. 

















Specific 


2.444 
44.42 anhy. 
3.069 
1.929 
2.318 


0.3604 
9.856806 


1,666 


1.05413 


3/0. 5542° liq... 


0.94104 
1.07338 
1.0098 


1|Mannite hexanitrate ..../[(CH NEw iF 
2|Mannoheptite........../C,H,,0,. Hier AAS 
3|/Mannoheptose G fie teat. C, H. (OH), CHO. een ei. SLOT VE 
4|Mannose (d.).. oe a 180. 
5|Margaric acid.......... C..H,,CO, H. (270.27 
6|Meconic acid........ 1. OHC sH0,(CO, H),+3H, O 254.08 
VWiMeconitie!4)... 2... Gen. .2 GO pEEROL Saas .|194. 
SiMelammornte sco oe. G, Hig Nan 235.51). 
O NCTA}; 4 Vy aie socene 46 (CN.N H,); 126.29). 
10\Melenee i eR! t antlegote = 420.48 
11)Melissic acid........... Git. GO. 452.48}. 
DIMGHITICH eh... s Peed, a C,(CO,H), 342.05 
lsiMenthole ws... v-Fe ii. (Cy Ol 156.16 
14/Menthon (1.)........... C,H,,O 154.15 
15|Mercuric cyanide....... Hg(CN), 252.08 
16} mercaptide. . (C.F) rig ae 1822. 20K 
17|Mercuric ethyl......... He(C, H,)3: . (258.08 
LOB eTuiminater. ML. sey 2 CEN He0,-+4 H, Ob . (293 .09 
LOVING YLT |. io iar ee Yes He (CH). . (230.05 
AO e MAD in YL Cr) on 2. oe he ot He(CaH ee [454.12 
Fai ig hd 0 LE hig LA ae ee ea A 2(C,H, .|3854.08 
22\Mesaconic acid......... CH,(CO, HC: CHCO qed 130.05 
ol MLESILOI! Wo iD 2s, ions hea (CH,),C,H,OH. 136. 
24\Mesitylene 1:3: 5....... CeH ACH.) eae : . (120240 
25|Mesitylinic acid 1:3: 5. . .!(CH,;).C,H,CO. aay tS ee 150.08 
26|\Mesityl oxides... 60)... (CH,),C: CHCOCH,. 98.08 
27|Mesotartaric acid. ......|/(HO),C,H,(CO, H), +H, O 168 .06 
28\Mesoxaliciacid : yt ts..\(OH)C(CCOM) ie ae, 136<03he7 
29|Metaldehyde........... (C,H,O re Man. {176.15 
30/Metastyrene............ eg Sis .|104.06 
Sr Methane! 2. ekwo 4 -| 16.03 
32)/Methoxy-benzamide (o.) ie 0. C, H CO. NH, eee Ey ep 
33 ‘s (p.) CH,0.C,H,CO. NH. ie Teas Hee Fa 
34; benzoic acid (0.)...... CH,0.C.H,CO,H. Jase tend be. OG 
35 e ‘fod yoni-. |OH OfG, HCO HM er. : © alla2nnG 
36|/Methyl-acetanilid. ...... CSHAIN (CH) Gi. 149. 
BT PACE DMUCI fs okies atte too CH,CO,.CH,. Lis AT otis een 
38] aceto-acetate (K.)..../CH. ‘CO. ‘CH, CO, CH, Bilere 116.06 
39} aceto-acetic ether..... CH, COCH (CH,)CO,C C, H, 144.10 
40) “Cacrylate:. 3. Go UNS C, H 50,CHs 86.05 


*-Sol. CS,, s. sol, bz. 














0.973° 






Tt V. sol. CS,, chlo., and bz. 


ORGANIC COMPOUNDS 





Solubility in 100 c.c. 




















Water (w.). | Alcohol (al.).| Ether (et.). 





ljinsoluble /2.913 49 































2162344 vem sol. 
3\v. soluble |s. soluble "AAS t 
4) 24817 0.4175 abs |insoluble 
5\insoluble __|s. soluble |v. soluble 
6\s. sol.; 25'%\s. soluble |s. soluble 
LORE ee Sh) a ee eS Se 
Siinsoluble sol. KOH |..........]. 
9's. soluble (|s. soluble  |insoluble 
TO) septa: Onn 376 abso. 
11 insoluble v. s. sol. v. s. sol. 
12)}v. v. sol. —_|soluble sol. H,SO, 
13}v. s. sol. soluble soluble 
14\insoluble ora) 00 CS,'& bz:). ... 
15|12 . 555 10°.13/ 44,218 
wood al. 
1a Re tley ele a eee AS a es 
17\insoluble _|s. soluble — |soluble 
18}0.071" SVeGr Ot e.. ° thee ee, 
(OTS Ae bl tty ye’ alia Reais A nea 
20)insoluble |s. sol. hot |s. soluble * 
21linsoluble  |mod.sol.hot/T 
22/2 72° 39 t soluble 
23\insoluble |v. soluble |v. soluble 
24\insoluble {soluble soluble 
25\v. s. sol. ME BOLUDIG. Mp oes ees 
26|soluble Core ta oe See 
Pt TS oe 
28\v. soluble |mod. sol.  |{s. soluble 
29)insoluble  |1.87° ven 
30\insoluble insoluble _ lv. v. s. sol. 
3115.45 ce.® 152.2 ce. soluble 
Seem eet © FOS ck te 
rere items feo k ss, hed s fare 
eer ee er nee ee 
35|s. soluble |v. soluble |v. soluble 
36)mod Sd ES MARE BR SR See 
37/337 ~— [hot 00 ora) 
: ore 


eee eae a Mis) es 4 Ske ae. o Sel ow 6 6). 6 4 « @ © 


ve ee ab mew 6M 4. 6 (e, 8 e.0) @..¢ © 6) @ 8 © exe 0 © 4. @ \9 





Melting 
Point, °C. 
C. = Cor- 
rected. 


112-3° 


. {188° C. 
.|134—5° C, 


132-3° C. 
59.9° 


..|102-2.5° 


62° 
91° 
286-8° 
42 .5° 


alivgie Sey wae « © © 


b ‘eme cpratay ¢) e. 0 (0 


187-8° 
125-6° 
202° 
6340 


+ Ota hee ats a (6 
oer se ee ewe 















Boiling 
Point, °C. 
C.= Cor= 

rected. 


exp. 120° 
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Crystalline 
Form 
and Color. 





needles...... 


. {small needles 


.|v. fine need. 


99°70100 


.|trhombic/al . . 


crystals 


ce eee 


.i\rhomb. tab.. 


sub. 


glit. needles. . 


.jorange powd, 
./monoclinic... 


370-80° 
dec. 
211-3° 


.|206.3° C. 


crystals .... 


.|silky scales. . 


fine silky nee. 
trimorphous. 


"ee © e © eo ee oe 


./|quad, prisms. 


¢ 6 Te le ogee. es oye 


By wrTe, ewer tesa! ie ie 


leaflets/al.... 


a. S10 he, ot oe a Oe ie 


996 Us. 9. 6 eee 8 © ChERs 


leat./bz.8.- i+ 
rhomb. pris. 
need./w.or al. 
crystals 


Ee ee eGR \ eum mee 


rectang. tab.. 
needles...... 
tetragonal ... 
vitreous 


° (6 \s\ e le we ee ce Sele 


0°36 0 ee se sw ibaa. 6 of gy 6) elt) 6 mene 


sub. 
253°C, 
Tae ie 


169-73° dec}wh.—yel. 


moncl.tab./w. 
long need./w. 
prisms./al. .. 





2 Or e006 rae, 8) ee eee 


Ce ec Ce Yo her) 


t Very soluble chloroform, carbon disulphide, and ligroene. 
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Ke Specific 
Ps ; Gravity. 
q Formula. ace =f. 
fe 
1|Methyl-acrylic acid..... GEG (CH JCO, Aarne 
Zi Meth ylalyic o6 one tel wee HEHWOCH:). 5. cece : t 
3 re ts Ca) cherie Sat cad a bo ater .06|0 . 85538 
4\Methyl alcohol......... CH,OH. Oa See .03]0.7913% 
5 rf A CK, )oseaok 2 CH, Ors .[ (OH), .03]0 . 78928 
Girivalizarinio.. ..%s ei: C, 'H,(CO),C, H(CH, Bee ee 
MALLE 5. se CHG: GHC Harte nae ae 05): 285 See 
Siwallylcarbingl.. ..-.-)..- CH,: CH.CH,.CH(OH). .08)0 .834’° 
OUR stethher +. 5. .si,).ces it CH, OC.F A Geee.| Cie .06|0.7714 
LO he AIIBICES SUISSE ob CH,NH, Nite cae 08)0.699—"! 
11 singe Sa eae aa Bee CH,NH,...............| 31.08)0.699=—— 
12} amyl-acetylene (n.). ..{CH,(CH,),C:C.CH,..... 110712). sooee) eee 
Do eainy.. Ketones. 000s = CH, ee va nalev ee AL L401 2/0. Beate 
TAPS PSOLNNG GY Gn xies soe tee % CH, NHC, He. .. .{107.11].09912%8 
15 Ser et ase tee CH, “NHG, H,. . .|107.11}0 . 985538 
16| anthracene (a)...... C, Hi: (CH,),.: C, H, CH, . .{192.10 
17 “ (8). Wee Ge (EBS GH, CH, [192.10 « cabenee 
18} anthraquinone (2).... CH,.C,H,(CO),C,H,. ee wae Ue 
ROP A ArSeNIC ACIC...~5 cca 4 > CH,.AsO(OH),........ .|140-.04 
20} ‘arseni¢ dichloride.,.+. .|CH,AsCl..: .2.5.2).'.... -|160 98)... eee 
21} arsenious oxide....... CH. ASO: .... 66 ta e,s oo | 106 OS eee 
BANORATSING Ss Acces 2 ooo: oh ABE be emesis aa 92.04). 5. Mee eee 
ZOE DETIZOALO «cra'e)el+ 5 sehr aes CMC. Ogre ota alk 136 .06|1 .0937 7 
24; benzoyl-acetate (K.). .|C,H,CO.CH,.CO, CH,, 178 .O8}1 . 15638 
25| benzyl ketone........ CH, ‘CO. CH, Ac, ne 134 .08}1.010° 
OMMEISOCALES ete ted, cation se (CH,),BO,.. 104 .07/0.940° 
Rise Dromider a cs. eects. CH,Br. tees] D40909I1. Zaze 
ZOeDUGY! CarbINOls.s2hct. s ¢ CH, CH(OH)G, iy JR dae 102.12/0.8327° 
29 ee TEUCE vist.te eaten # CH,,0.C,H,. oe wate esse s+ 3) sehee ROTO aici 
30) WT EK GLONO jens 2 sie o 3 CH,.CO.C,H,.:.....!: «= ap G0, LOW nce 
ol) ~butyrate. .... 2.5... ..|C;H,CO,.CH,.3....)...,/102,08|0mGniaas 
BoMeUUCV TONG ss os. ste or CgH yO ii. oleae: 4 « 04 tony eer als Gee 
Bo MRADLAUC. Cy. 5). ete: sha baale C,H,,CO,.CH,. ....... 0 S86 .18) ee 
DA eRCAPLOALO. was >. 2 aaaelet vis C,H,,€O,.CH,. ..:. 4... 1130. 120500208 
ROME ADT VINGOl.*.. ai sleet C,H, ,CO,.CH;,..|...+.2 1.4108. 010 joa 
36] carbamate (K.) ..... NH,.O,.CH,..../.....| 16003) I ore 
Bile Cnloracetate (EK: )es., |CIOH. CO, CHa 2 108 .49}1.23138 
Somcniorcarpouate.( 1c). wCLCOOH |, nwam a wae 94 .47/1.218%8 
SO MRCOLOMOG ec. as ease 3 CHCl... . 00... 1) 50 a Oe 
420 Cinnamate . .iqro.'nos ss C,H,CH: ead . .|162.08]1 .0415% 


41) a-crotonate.......... C,;H,CO,CH,.......... | LOOs0G)@age0ss 
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Solubility in 100 c.c. Melting Boiling - 
Point, °C. Point, °C. Cryrelline 
C. = Cor- C. = Cor- and Color 










Water (w.). | Alcohol (al.).| Ether (et.). rected. rected. 


| 
yA St Re eae Se ae 162-3° ;79°*|long prisms. . 


MME TA TIROL EMD is. ce fe a seh IN Dh ddids Mie bo ee 45. 5° ial ELIE 
TOR AEE YS sos’ 41-3° SLL, oe ee 
662782) LAN Ao ae, 
65 STHOGiBFl ty Lioth.ack. 
sub. 200° Jorange need 
ey. ea cco vie od suns whit heme odie «> 18-19° ed Deets 
PN. i da as. 0 as Poe 115-6°75° te OTRO ea 
ee ee, oa Abt Ch ST AHP ER L. os 46° 8 IO ee 
bos Meh tC) Fees ss — 6-6. 5° i Tienes 
eA e sb <r BIDS ro, stare Bree 
ee hee cee Shite Scare a ties 133-4° cheer cagtate eae toaeee 
PED ee, ye oc cs Shy ek chee vee © os 151-2° SaNs. steney oats Wecre 
Ws ead eee 1osvark—* (ae dee 
15/s. soluble {soluble a be Ways oteent IO 193-4° yellow ...... 
16\sol. bz. =O) bg Oe a Bes i rae Beez 00s 7 10s en eee leaflets/al.... 
J17/sol. bz. BODO. ss BEULIOP AZOLE svt els t Us ees wh. seales... 
18]v. v. sol. bz. |v. s. sol. . |soluble oe sub. wh’t needles . 
19|soluble oN eS US a B57 oh | oe ge a De ae ener ie large leaf. List 
SU iets wae eee ee ee eet eae. as HL Gos 
730 Py hie 1 Pato fee ee eee sol. bz. 95° dec. warts/CS, aes 
22/0 .00085 oe Fay dal, 0) co NU RSIORE PRON ee teil gc SA ee 
23) insoluble ora) ora) ted ss LOS Ons ne cates e See 
24linsoluble ora) COM Me ec ody 260-5° dec.|wh. amet e bye 2 
DOs. Ses 4 soluble Dead prs CYS 215" “ie kee are 
BOUe eM he 2 eon she cece oe bs ele eblnnlcs oe. GORI RM wine era BP 
27\s. soluble —_|soluble Sli setAes e| < eae” Rs cn tte tie er « ofttare 
28] v. s. sol. soluble Fog SMES eo ee Aen LB tht” [ite wdlade: + Stee 
er rE SERS cos 5a b's ce ae lee See eens f cour arte erere ey eee 
ee Te, tS Se o's isle tates Geel ec c[L Shor || [ieee eae cece 
BL ors cie ees ora) 0 Pak se Ses ee Aird C0 28 ei amie 8 ps Pd AA 
eal SRT TIENT CaO le 'as'0's | co 0.0 cc cslccls|stee Gevveleds ZENE mean Peta ee: 
ee META Oe Tels ca co's histaletcs oor els os 149 - GPE (Aaa eett es aie 
“Suet hea eee Bee Sewer —40° 192: 99M ee eee 
36\v. soluble |v. soluble {soluble 54-5° 177-8° flat prisms... 
37\v. s. sol. ore Oe Pra yeiginee yy: 130-2° colorless..... 
38|decomp. 00 a Gh sed Pe 72-5° colorless..... 
39/400 c.e. BONE. Cees 2s ices ole 10 O°” oh 2aeT at beac eee a les 


tS he wh CIA soluble - Se Pg AE 9 at da mb 


eee eeeev ee ese @ 
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Specific 
iF Name. Formula Wate i: 
re Air =r (A). 
Methyl 
1| cyan-acetate (K.) ....|CN.CH,.CO,.CH,........| 99.08/1.12828 
Dae CYADIGG:. 20... Sees re CH ON.. ioe pa's © (41; 08/027 ie aetaes 
43 et O58 any Am 21 See CH CN. ....| 41.03/0.78438 
4, diethyl carbinol...... (C, H De C(OH). CH, Ties 102.12/0.82377° 
5| dimethyl-aceto-acetate|CH,CO.C(CH,), CO, CH,. .|144.10/0.99938 
(K.) 
By weuhermiae aac cr cee bien (OT. Oha. ...| 46.05/1.617 
4 ethyl acetic acid...... CH,(C,H )CH. co, H.... .|102.08)0 93820 
8 acetone!).i..... CH,CO. CH(CH) CAE H,.. |100.10|0.818% 
Os ee carbonate ..... CH, -CO,:C, Hy! .. .|104.06}1 .00277 
BO soa CUDET. oe Utero. s CH, AON C, He :; «+ «| 6050610 7252" 
11 ‘ay eketonebe che. CH,.CO.C,H,. .. civccss eas) 02.060. 8085= 
ed a a” CRY as EB toy CH;.CO.C,H,...........| 72.06|0.8045%8 
13 “peicebo xine: (Ka). cH. GONOQH).G.ne. sec 87 .11]0.92138 
14 ‘‘ » -malonic ac. (K.)/CH,C(@,H,) <(CO,H)... ./146;.08). . St gees 
15] “  oxalate.........|CH,O.C,0,.0C,H,...... .{182.06]1 .1556° 
Tah ta SUCCINALE watjca) C,H,0,(CH,)C,H,.... ... . .}160.10]1,.0925°. 
17 a AU plide ss. 4. = CEES mage 76.12|0 .8369% 
DSi OTIGe)..\.0. .: See ole. cos iere SER ahaa ada 
De rePOTSULCGE 3.0.08, 2 sie bet edatve HCO, cleky .....-| 60.03/0.9860% 
eee TAATEUTOLE( e200 Jus ois estes CH, G, H rey CHO.. . .{110.05)1. 108718 
21} glycerate (K.)....... CH, (OH. CHOH. CO, CH, ..|120.06]1 . 27038 
22| «glycolate (K.). wc... OHCH,.CO,.CH,. wees os ofp 90 O51 slGaare 
23). hepten(2)ol(6) (2)a’... |C,H OH... ..2...)... A 2Bpa 0 cee 
24| -hepten(2)one(6)e(2) . .|\C;H,,CO..:....... +... - 26 eee 
25, heptyl ether......... GH;.0.C,H,.: .. 5+. 4... A SDG oO Sais 
26} hexyl ketone......... CH,.CO.C Hyg. os ys bs = + thei 0 sera 
24\ hydrazine... o4.4e...|NH,.NHCH,......1.... 4G.) a) eee 
28) hypochloritey: .<«'.... CH.GIO. ws. 2. 2s. ss) OO Te 
29| indol (pr. 2). ages |CaHlDN = +: 3) ee 
SSH eh Rays his (peme Baeecineeg -/o a4 rae Clale we ecee baa o [Lee OQI2 arene 
31 2 fie |< seta ICH ine whos bent «ee Lae OO eae 
32) isoamyl ether........|CH,.0. C,H. viene ets og pf LOD JO Miser 
SAIL RODS Nectong “ene CH,.CO.C,H,,..........{114.12/0.818! 
34; isobutyl ketone....... CH,.CO.C,H,. tivesee- {L00.10/0.803'0 
35) isobutyrate.......... (CH,),CH.CO,.CH,..... . |102.08/0.91132 
BO) 1spevanide.... sssetl >» CH,.NC. ..| 41.07|0.75574 
37| isohexyl ketone...... CH ‘CO(CH,),CH(CH,),. . |128,.13]0 .81719 
38} isopropyl ketone...... CH, COUCH (CH) stig =. 25 86 .08 0 .8045'° 
39) isosuccinate.......... C.H,O,.CH,. ...0s:..:4...°. 146-005) ae 
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Melting 
Point, °C. 
Cr==Gor= 
rected. 


Solubility in 100 c.c. 



















Water (w.). | Alcohol (al.).| Ether (et.). 


ljinsoluble re 
2 00 ore) 
ora) 


@ @ e @ ee ae 0 


5lv. s. sol. co) PEND Sodt el ARR 


6/3700 ec.c. ore) es ee 


ere ee eevee ele ee ee ee eer ele ee ee ee eee 
= a Oe eee are © Te 6 eC 6 Ce *e*0 'e'] © © cf 6 & 6 0 0 6 © liens’ os jee ove, oe 6 6 


TIBOlUDIA . hl. dcl.-.«.. soluble —85.9° 









13\soluble ore ew Sy LES bw = pe 
14\v. soluble |v. soluble |v. soluble {116.5-7.5° 


ceoeceeer er ee ele ee ee ee eee 





oreo aes ea! ¢ 6/0 
eee ereee eerie ee ere eer ee ele ee eer ee ee ei/e ee ee ee eee 


eee ere eee ele eer ee eee ee 


. 
I ae EN Oe eS eg ee eae ee es 


@ «a Sela eo" of Ge) 6) ¢ 6 © so 0 0 0 © ‘6 | 0) Cote 6 of OY es 


29|..........|v. soluble |v, soluble |59-60° 










Point 2, | Crystalline 
C. = Cor- a 
and Color. 


rected. 


eee ewe ew ewes 
oe eee 














ee 
cee ee oer erens 
Se 
ry 
ee 


“ee ee ee ew eewe 


795-81 .5°lcolorless .... 
150-3° colorless..... 


ZH QL, need. or leaf.. 


30\s. soluble oe be slide hao o hee UAE AY 44..5° C, MISO. JE 
31/0.8 c.c. soluble oe . |42—3° becomes red. 
374 ae(OL > + iy DA le 
3h eee oop -(L44° O46 TYAS RG ORE. see 
34\insoluble ore) 0; 0 bz = #fL199785 0 cod NE gOn CE ioe 
35\s. soluble or or) Les d RR ae| on A DANS ME Se OS ee 
36/1015 2.9 Veuke cathe ns PAST 50; GSee eRe ee 
Bil... oth fae ins , TOUS. ae eta tee 
38}. . NODS yep ct cates. «ae 
. {179° 


bo 
co 
bo 
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Name, Formula. 


Number. 












1/Methy! isosuccinate (K.). CH, ees bes .O9|1 02838 
























A Vigovaleriate . fa: + - C; H re ah 6) SPs 116.10/0.9001% 
SP MM AGCLALEU Wale have bet ee C, H 10; ‘CH,. Bis .(104.06/1.118° 
Al malatest K.) steer. CH CO, (CHOH. CH, CO, 162.08}1 . 22538 
CH, 
5} | malic acid (8),....... COag: ‘CH(CH,). CHOH. {148.06}. te 
Glermalonaie ss a.ekiit tre C, H 90,(CH,),- - ..- [CO,H|132706ie 1603" 
dia emandelatesaidit <o}. ss C. H, aes CO, .CH,. .|166.08}. 
SmNOrcapta Nt... e.. y wbses CH SH.. ....-| 48.09 ate 
Ov emustard oil. [2h fe 5% CH,NCS.. Sast ant, ee] 42 Slee 
10 naphthaline (BAL. 2: C.,45 GH; «sis» «of L42: OR see 
11 (8). a)... Cyl... ..o... 4312 eee 
12} naphthyl amine (¢)...|/CH NHC,,H,.. allot eban flodht 
13 ‘< <rethers (a) .. (CH,.0.G,H,. .. .|158.08]1.0964¥ 
14 “ ‘Ls (8). . \CH,.O.G,,H. ans 1. sukaRe RE foal) 
Th genitvatad. <cn. ux. -286- CH,NO,......0.-++- ++] 77.03]1.216725 
Dose TACTILE, Bi bP ok s bis ws CH,NO,. .... «| OL. O3)0200—s9 
17 nitro- benzoate (o.) (K.) NO, Ge H, CO, CH,. .{181.09]1 . 28438 
18 © (p. JAEKINOS C, HH, .CO, CH, i AE 181.09) ecru eee 
TO ee MILTOMG AGIOS retracts, s CH(NO,)NOH. . ..»| 90.10 Ameena 
20)" nonyl.ketone! sf .cet. . CHOCO ere .. .{170.18/0 .82687° 
aiten octyl fether,.; 3 Sy Ll. 3’. CH, :0.C, He we chess. OA ee 
22) +“ ketone........|CH,.CO.C,H,. - .. .{156.16|0.825?° 
Bolpeoxeiate tayo Lathe. (CH,) C04. onic. cc) s 2. 2 See 
B24 palmitate, bet bins sebdg g-CHegaslers 3/5. <1 » |200 00 
25| _ pelargonate, ©...%4/... C,H,,0,.CH,........... 172.16/0.892° 
26| pentadecylacetylene.. .|CH,.C: O(CH,) CTL, ...../250.27|0.80162 
27| pentamethylene...... CH, Te ee a Rema p 84.10)0.75017% 
28} phenyl-acetate (K.)...|C, H, .CH,.CO, CH, eS Meo 150.08}1 . 06328 
29, phenyl carbinol (K.). cH (Ce H. )CHOH.. 122.08}1.003%8 
30 “hydrazine (aa) .|C H,(CH)N, NH,. 122.16 see 
31| phosphine........ .. |CHZPH,.......;...... 0.2. «+ =f. 04). aie 
32) phthalate (K.)....... C,H, (CO,.CH,)>. re es 194 .08]1 . 18938 
33 piperidine........... C,H,,N.CH,...........-] 99.15]/0.82115 
34) propargyl ether...... Ge. Cl see 70 .05)0 .83%? 
35} propionate........... CiH2C0). CH: .....| 88.06/0.93722 
36] propyl acetic acid... ‘ICH, (C, H,)CH. CO, H.... ./116.10/0.9414° 
37 “acetylene. ANCHEC: speeeee Say AR oe 82.08/0.7377° 
38 etree CLNGY sca M baths Uh: CHOC Hit. 74.08/0.7460° 
39 ee KeONG ses ete. CH, COG, 8G ....,| 86.08)0 S127¢ 
40 ‘“‘ ketoxime (K.).. ./CH, CO(NOH). C, H, ... .{101.13]0. 904528 
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3 Solubility in 100 c.c. eae: Pen Crystallide 
C.=Cor- | C.=Cor- fae 
2 | Water (w.). | Alcohol (al.).| Ether (et.). rected. rected. prety test bE 


liv. s. sol. oe CO. SNe EEN e 177-9° colorless..... 
ee ee el ew dete ied ae e116 27°”. (Py el eet 
3/soluble Ms te Wee EE ald edd ds « «(144.8% Cae Naw ie 
4\v. v. sol. ore CO” Ta Net ate is 5 242-6° dec./colorless..... 


00 00 oO 123° dec. monocl. pris. 
oe ghd SR Peo ees 181.57. G.) ieee kine ees 
BRI Tia Paes... 1.. PRS 4a MOSS .se......./small leaflets 
8|insoluble ora) ore) —130.5° {20° yellow oil.... 
Nee eal PS eae (naa P23 Sa 119°. bth Fae 
10). Ste oe ia’ v. soluble |v. soluble |—22° 240—2° >: At aeee oie es 
DEP Mee ls Peta alice gc eens Osos 241—2° monocl./al... 
Pacer wie sais, «| v. soluble |v. soluble |........../293° red-oilhe4 W481 
13]..........|v. soluble jv. soluble |< —10° 269252" corka hime tite 
14\s. soluble js. soluble |v. soluble {72° 274° small leaf/et. 
15|s. soluble —_jsoluble Soluble? “hers -tti);|.../65° exp,” |adidabia een 
17\insoluble ie.) "0 —8° 286-9° yellow oil.... 
18jinsoluble {soluble soluble UP? ib ea FI Op ecee flat yel. nd... 
aOlv. Soluble pay scry). .. . soluble 64° 22. dues sineedles:. 
Ue ety , chee aa. « 1. ldih dasa hoe 230.6719 Gl ahaa aera 
794 RS ee eee Sat So aes Pees eer > Bos yA be rick} ee 
23|s. soluble {soluble sol.CH,OH |54.0° 163.3° C. |monel. tab... 
“oe Sed OE (2 | 92 Vina a bey h gy eo OLY BAIS s 5 ane 
ee, Gerede eos ce ac all ed Baha © L2LGEO sr Oe jis sageyeed » kl 
2c oak eM Se ee (er 30° 18405 - 9.7 silerd Sacco 
eee, td. ote eons: [e's eee BR a blbl Yoko os (C2—O- SM A ove os 
28|insoluble Oe eer 200.) Ut ta rae dhl ,. -|218—-20° colorless..... 
29) insoluble oa aad ote ele Oe © oer Le ae 201-5° wh.— yel.. 
DOb «tera 5 soluble ees 5 SI Rhian leer asta slaps aes 
3l\s. soluble |s. soluble |7000c.c. |........../—14° earely eto Miia 
32\insoluble ora) Os i att tira. 278-81° yellow wiht. 
aC MIMI sain... |. .sssiceas o]. > ota. [107° tee tle add 
34/s. soluble ora) ora) aya ye. .(0l—2° 
one Bh to ah 0 00 <-—75° |79.9° 
36/0 .5717 soluble soluble Pi pass 1 938T8 
38|mod.soluble ora) ore) fyett fe |. 138.9° a ms 4y Sd ee 
ES ea. Fao. sce dt iein cies 13a bi-ap) « |L02.° C.  ntasapee dee’ 
40\soluble oO OO) «= PROC TET Ls 165-9° colorless..... 


~IO G1 
© 

= 

Sa 

| 

CO 

© 

} 


8 8 
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F 
gq Name. 
zi 
1|Methyl pyrrol (1)....... 
2 eee Cee ad. he ere ae 
3}s pyrryli ketenes 244%). 
4). pyruviate..: 2.2.4)... 
Dies uinoune (G9, es bs < 
6 nf (py. Sy... 
é). sracemate (K.)G-!f2). 
Slo'salicylate. 0.006635... 
9 PDT (TK) 2... Mehr ais 
LO}. selenide... ....052... 
ibe. succinate... 4/FS. .. 
12} sulphocyanate (K.).. 
US}, estekratet .. i... Sie e.* 
14), sulphaters so. <a s 
Lop \isulphidé, 0.0.58... 
16}: sulphite).. A247 04%. 
17} sulphocyanide........ 
18, sulphone chloride..... 
19} sulphonic acid...... 
20} sulphuric acid........ 
21} tartrate (K.)... 
a2|-> telluride!) ..... 843... 
23; tetramethylene....... 
24| triazoate.... 
25) trichlo-acetate.... 
26| trimethyl acetate. .... 
27| . trimethylene, ........ 
Aol PUILCE-. 7.) oo w wo seta miele 
29) uric acid (a) (3).....4 
30 me ely) CP) 
31) valeriate. a MESES 
32/Methylene neotate A he ne 
Od) bromides x. . i o0fs stn.1. 
D412 Chloride i. vccoia Sis 70% 
oor cyanide)... . see sf 
36|. diethyl ether... 0.5% .. 
37; disulphonic acid...... 
oie eiOGIdG 73s. % o.oo aes 
SOM SUPAT, tis an ars See's 


40|/Monacetin 


“ee eeeere eee ee 


41/Mono-ethyl carbonate. . 








‘\0,H,HCO,. 


Formula. 


CH, C, int C. HH N.. 

G, iH N.. ~. 
<[. CH(OH). CO, CH. ; 
OHC,H,CO,CH,. sf 
OHG, H ‘CO, ‘CH,. 

(CH,), Se. 

(CH,O C).Cy frril 
.|CN.S.CH,. 

OsHsO: CH,. 

(ae tie 

(OH ys Pl eee 
(CH,),S0,. As 

CH. S:GNeit heen ee ae 
CH SOC ies; ete oder. 


3 ORL OOS List paeeeieree tae e are 


CH, “HSO,. 


Jef. CH(OH). CO, 0, CHL. 


(CHA Lenk 
CH,.C,H,. 


é eh Cb, 6, 6) 6) 2 10 Co Cee. we 


SN aca | . 


(CH,),0.CO,.CH;:. 02:5: 
CH GH a Baer 
NH,CONHCH,. 


|CH,.C,H,N,O,-+4 Big 


CH,.C.H,.N,O, + H,0. .. 


ICiHe COL-CGH, tach os 


(CH,CO,),CH,.... 
CHOBr. Fa eae 
CHCl lo te 
CH(CN), 0. 
CH,(OC,H,)». 
CH,(SO,H),. . 
GH, Le ets 
CisH,,0;, + 1,0... 
C.H,0,.0 HOH). 







) 


.10|0.9145% 
.10|0.9446 # 
10}. “rag 
.O5|1. 1549” 
.11)1.0664? 
.11|1.06467° 


© 8 6 6 @ 6 @ 0 oes 


.06]1 . 18918 
.06|1 .18238 
.25|>1 

.08}1 .1208° 
.12)1 .07338 
30}. A eee 
.11}1.32767 
.11/0.8458% 
.11}1.0456 
.0693% 
ol 


fone) OS keh eve & aeons 


896% 
O7388F 7 


6912-20 





90979 


4930 
378% 
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Melting Boiling 
Point, °C. Point, °C. 
C. = Cor- C. = Cor- 
rected. rected. 


Solubility in 100 c.c. 





Crystalline 
Form 
and Color. 













Water (w.). | Alcohol (al.).| Ether (et.). 








ss | LEQSBONT tA. 

Ae vtatale. 1147-80789 
90° 220° 

Heit saa Pr 
.1257.4-8.6745| . 






1{insoluble 00 ore 






















giv. soluble |y. soluble |v. soluble 


















7\v. soluble  jsoluble si solubley (90-87 79) Eh eh wh. tab. & pr. 
8/s. soluble ora) ora) —8.3° 292 .2°C. [yellowish 
O) Sages . . soluble 00 —8s° 221-3° colorless to 
10|insoluble Ma Wee EE fe. 1585.29 a0; 
11}. SP EN... (nic saad) ALO SOL 195.3° C. crystals. Pee h) 
ioieeniahla ore) OO Lida RSRebER' D. .. .5-2.5°leolorless ... 
Rae ink an... . (Soluble .|erystals/ 
VE ERS a ae ee . . {soluble fr.dt-.7).. .1188,3-8:6 C, lotlacadae Se 
Bal eae ee ae soluble soluble —83, 2° 330760 Teale 
PG eer, soluble soluble eat wabey 
iW gis 1 SSP eee YEN LS2 ore? 
18 maastoble soluble soluble i HL60° ste 
PV BOMADIO. eats ae bios... [eve Sole stele aft ..{dec, 130° |syrup 
20\v. soluble {soluble ore ibd gf of HOUTA Bs eee 
21\v. soluble {soluble s. soluble , |49.5-50.5°|.)....55... wh. tablets 
22\insoluble al SU e’asi ey. brass color 
a NB 
24 


25\decom. decom. . soluble : 34° 191—2° 





PORE a tals Bete); ofc. skesicus. (OM 4d, Od. - be 

28|v. soluble |v. soluble |0.0725 102° dec. prisms...... 
29)0 .3821% v. v. s. sol. |sol. KOH |>360° dec.|. .{small pris./w 
30}1 .251% eeuie: -- (Sol. KOM mojnup: dec, 370-80 fine leafl. mane 
SAlF 

33/1. 14820 

34/2 .007° preeres 2. <r ey TA) oes Th 

35/13 .33 40; 10 chlo.|20; 6 7 bz.|.... 

36/9138 8g TERS ee lwe 
37|\delig Ree of aoken's. PAR tee Oh Poa dees InESdles EL = Ae 
38}. fveind-pae-> (soluble 4° 180° dec. jleaflets...... 
39 17. 0310 insoluble insoluble |203.5° dec.|dec. rhombic..... 


40\v. soluble jv. soluble js. soluble |.......... dec. thick liq ..%. 
RMR Ee 1, taias ails is « - fi cais a >.0e's -| HOLL O ES 5 rae ae Ra 
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3 
iF Name. Formula. 
z 
1|Mono-ethyl fumarate .. .|CO,H.C,H,.CO,C,H,..... \144 .06). 
2} methyl carbonate..... CH HCO. 55 hee eG ee 
s#Morphines, 2... en. . CFHNO LOT. ace oes 317-1. 326° 
4iMucie acid...) so. (OH),C pe Be .|210 .08}. 
5/Myricyl alcohol.,....... CABSOH #: . (536.50). ae 
6|Myristic acid........... C,,H-C0;H . (228.22 0. 862254 
ipeceadehyde. o.. Hs erek.. C,,H,,CHO. . (212. 22) 
S\Naphthalene. ... 20.23... OFA: UAE eS AMMA Dye hu 
9) sulphonechloride(a)(K.)\C,,H,.SO,.C1........... 226): 57iiot Sees eee ee 
10 “ (VE COV IC IC He BO;.0lse soe 226.57). eee eee 
11} sulphonic acid (@)..... Ci,H,SO,H+ HO... \....|/226.14) See ee 
12 ib P C,pH SOPH: «2 1208. 12h: eee 
13|Naphthalic acid (1) (8). . |C,,H (COsH) 2. . 2/2165 OG a eee 
14|Naphthoic acid (@)...... C5HCOLF. ee. Ora, en 
15 foc} (B).. drt es IG gH. CO LH. sor) Co Fe a 
16) aldehyde (@)).% 60 4)../C,,H,,CHO <2: 120): | 156206) = ae 
Ag, rat AD) Ae ees aS CG; He. GHO 2) Rene... hour ee HE 
18\Naphthol (a)........... C,H,:OH. iii. sss... . «(144,061 90am 
19 $65 MB) e, . IC CHAOH. 8... 0... Teeoeh oe 
20} sulphonic acid (aC 2) OHO, H,S0,H VS Th + | 22s epee ee ee 
21 f acid.(8) (2; 6)|OHC;,H SOU «2334... /2245 ee 


22|Naphtho-phenazine (aR). C,H, .N. i: $4 624,°.'s4(23QR eee 
23\;. --quinaldine. (@). isis +.1C),H,N.CH: «2.515, 2.5 1193 ae 
24 “ (@)enl6. ..|C,,.EN-OH,.. 204%... [19897912 eee 
20| «quinoline (2); = 947. : JOH Netas: : TLCS: TS eee 
26 ot (By. CHEN es. (179 1. eee 
27 -quinone (0) Mes GAH: “WEBS TOSE 4 a0 eae eee 
28 (Batata tin CoHO;. 204. el Jeelggtoa a 
29 Naphthyl acetate (a). CSHiOLC, He) 48S... ESSE OST ane 
30 (BY: 10,H.O2C,cHsls +: : 0) ee ReeOEn 
Sitwcamines (0). ees C,H ANHg rer ee ceo) en ee el 122938 
32 ete B yl. Meee cs Oya eeu N Es oo Ae aie (eee 
33). cyanide (@) 2... 0.85 CO HRAIGN 32 oo 2s ae oe “1167! 
34 (Bj) evn cones C,jHe.GN..-80. § Soagoe ye 153. hoe oe 
35|Naphthylene diamine (1,2)/C,,H,(NH, mo en eg +) (158 GR ee 
36 aa tee f5..(1, 5)C, He(NH.) oo co 22). 5 ESS SEG 
37 « “ (1, 8)IC,,H,(NH,)....- . {158.16}. 
38|Naphthyl ether (4). .....|(C,,H,).0........ . aO ae 

(8) Sa: \.9 (OR HEOs .|270 .12). 








ORGANIC COMPOUNDS 
















Alcohol (al.). 





Solubility in 100 c.c. 






















s. soluble |v. soluble |v. soluble |70° 
eee, 55's Ne S08: ATA .| —57-60° 
0 .01927° ‘ae eg 0. 00495 Hat 243-4° 
VU leh he 0662°chlo. 0.05955 a a2 
40.33 insoluble |.. o..204.|206%i dec, 
Bre Pees wks. UN ha a A Lips 
6\insoluble soluble soluble 5318? 
Ti. Pee FA. | peels SEAS Ae aa 154 5 
Slinsoluble |5.29'5 abs. |v. soluble {80.05° C. 
Qinsoluble {soluble v. soluble |66-7° 
10/insoluble soluble v. soluble {76-7° 
11\deliq. soluble s. Soluble |85—90° 
BPG AGCLIC. an Abrette s,s Si AER AR Py. 
13\v. v. s. sol. |s. soluble |s. soluble. jno m. iD. 
14\v. s. sol. hot|v. soluble soluble 
15\s. sol. hot |v. soluble |v. soluble [184° C, 
17\sol. hot v. soluble |v. soluble (60.5-1° 
18's. soluble |v. soluble |v. soluble |94—-96° 
19\s. sol. hot |v: soluble |v. soluble |122° 
20\mod. sol. CAS Sh. 12> 250F, 
D1\v. soluble |v. soluble |......:.../122° 
2.10. ae v. s. sol. v. s. sol. 142.55 
24|s s. ‘B1ible v. soluble |v. soluble |82° 
25\v. s. sol. © |v. soluble |v. soluble {52° 
26\v. s. sol. v. soluble jv. soluble |93.5° 
27\s. soluble — |soluble v. soluble |125° 
28|soluble soluble Mee x Ce 
29|mod.sol. hot|soluble v. soluble /|49° 
30\insoluble |v. soluble |v. soluble [70° 
31|0.167 v. soluble jv. soluble {50° 
32/soluble soluble to, eee LO? 
ais | Bat ae eae soluble sol. lig. BS ivor 
7 Ee ee v. soluble |sol. lig. 66.5° 
35|mod. sol.hot|v. soluble jv. soluble |95-6° 
36\Vv. s. sol. soluble soluble 189.5° 
37\s. soluble ora) or 66 .5° 
38\insoluble  |s. soluble |v. sol.;v. {110° 
sol. bz. 
39\v. sol. bz. /s. soluble |v. soluble /105° 


















Ether (et.). 








Melting 


rected. 


160 .5-1 .0° 300° 
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Boiling 


: Crystalline 
Point, °C. 
C. =n CORE Form 
and Color. 







rected. 










147°16 thin tablets. . 


191-3°° rhomb. pris. . 


.|eryst. powder 
.|sm. need. /et. 


250,,5°1%° , HNeafletanas.|): 
168-—9°?? ORR, 
217 .68° C. monoclinic . 
soyee: ame UPS fine tablets. . 
ieee TE) fine tablets. . 
ate . .erystalline. .. 
decom leafy crystals 


.|silky need. /al 
need./dil. al. 


>300° moncel, tab... 
.|291.6° C, [thick liquid. . 
JA). o. oes uithin leagte/wee 
278-80° monoclinic... 
285-6° moncl. leaf... 
. |rhomb.tab./w 
........../Small leaflets 
> 360° lemon yel. 
».|>3800° . .[pris./bz. 
> 300° large need. 
351° C. moncl./et. 


349 .5-5074\ clit. scales/w. 
notin steam|yel. need./lig. 


.|115-20° de |notinsteam|red. need./et. 


.|(nd.or tab./al. 
.+esus... «(Small needles 
200.85 C. 


rhomb. need. 

306.1° C. jleaflets/w.. 
299° C. needles...... 
306 .5° C.  jleaflets/lig. 

.|th’b. leaf./w. 
Sohne ss (ORIGINS /Otieans 
sub. eryst./dil. al. 
> 360° leaflets. . 
2o0°2? 
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Number. 


OMNDOoarhwhrk 


38 


40 
























Name. Formula, 
Naphthyl ketone (48) .../|C,,H,.CO.C,,H,. 282 
St (BB )S(ackiol te. CEHACO.C,H.. 282 
‘‘ — ketone (88) (b.) |C,,H,.CO.C,,H,. . 282 
NA CelLNGS tig, hina nee C, HNO aan 463 
NALCONEN, 2 sh-n 5 ae oes « C,,H,,NO, 413 
Neohexanewsot. .n teen's * (CH,),CC,H, 86 
Neopentane. 2.05 .000)... (CH), 72 
Nicotines):. . °°. . < CANS 162 
Nicotinicvacid “48, 2%)... CINCO; Hidulos oe ee 123 
Witt aniline) (02): sats tes NOs. GAH NiHatoe. ee 138 
hi (mie) ita INOS Nig 138 
A (1 ser NO,.C,H,.NH, 138 
Nitro-acetic acid.. DO EINE CO). Eis eer eae 105 
~alizarine (4)... 6.6%. +. Cue OeNOwels 285 
Raaun(8)) Je QU6 eo. wuO;NOs.a 285 
-anisoli(o. ) CKO)S.e4 .. NO,.C,H,.OCH, 153 
4 (p.) Ci.) NO; GH OGH vasa ae 153 
-anthraquinone (a2). ..|C,,H,0,.NO,.... 253 
~benzaldehyde (oS. . |INORGH .GHOks {151 
(m. ) ANO,.C,H,.CHOLs. 151 
¥ (p.J 42 NOSC AC CHO wes. 151 
-benzamide.(o.)....::,: +. |/NO.Cj;H,CON HL... 4/166 
sf (AY. NO,)C.H,.CONHs. 1». 66 
e (DOG hee pel lie es a .|166 
-benzené. . 2) ont. . -|C,H.NO,. A223 
cent CS a) PERE... C.H.NO,. . Lipkin, . (123 
-benzoic acid (0.)..... NO,.C,H,.CO,H. 3 . (167 
s ifeat(nidom - -(NOsO,H 7 COlMiGa se. 22 167 
4 Haina al NORGE GO Hae cee 167 
-benzonitrile (0.)..... NO,.C3H, GNiulae. Of. 22% 148 
ey (m.). NO @3H,.GNi Has. or. sale 148 
‘§ (Aspoen as NO,.OgH, GN) las on. aie 148 
-benzoyl chloride(m.)(IxX.);NO,.C,H,.COCI1......... 185 
iS S (p. ae \NOZCH,.COGHT sea. |: 185 
“benzyl chloride (0.) .. .|NO,.C,H,.CH,Cl (171 
past? (m. sh NO,.C,H,.CH,Cl {171 
if Ke (pe INO: Gan CHA (171 
-bromoform.))..ge.).. NO;CBr,... . : . |297 
-carbon. + COON GEE. eee. .|196 
-cinnamic acid (es yA .|NO,.C,H,.C,H,CO,H 193 
ee ‘RC ins y.. .INO,.C,H,.C,H,CO,H . {193 











0 eae 





20) 1. 00924" 
.O8}. tie 
.13}1. 44315 
.13}1. 393% 
.13)1 .437*4 


(1.26879) 
(1.23379) 





46157 


20338 
204588 
. 5754 
.4948 
5497 % 


6 (0 te x0 @ 0a ela, ie Mie 


© 0 © 0 whe) =) at ele Sis 


cad| Biel oat a 
92/2. 81112 
.10/1.650% 


















ORGANIC COMPOUNDS 


1.4'4 
























v. soluble 





Melting 

Point, °C. 
C. = Cor- 
rected. 





135° 


Boiling 
Point, °C. 
C. = Cor= 
rected. 






dist. 











299 





Crystalline 
Form 
and Color. 


needles/al.... 











re cares. ssh + REBT BEE lay tie .....(needles/et.... 
Diner eeeha: 1. 0.08 v.s.sol. |164-4.5° ...|silky leaflets. 
4/0 .08"% vy. soluble j|insoluble {170° ) eases iedlongiptis./ We. 
5linsoluble 1185%29. 578 10.77; 2.15 1176° dec. rhomb. pris. . 
Git atoarht; o% soluble soluble 23 4P RY. HAO TOl o) tbeeAabieries ses 
lee was BERS Me. sbi. d1 2202 9. BP hy Ppa s os 
8 00 oe ore <—80° ZAG. 757.) sau eane Cas © 
9s. soluble |mod.‘sol. jv. v. s. sol. |228-9° sub, fine needles. . 
10/0. 125” vy. soluble |v. soluble |71.5°  eeeeeeee(thomb. need.. 
THQ: 124 11.06 7.89? 114° 285° yel. rhb. need. 
12|0.0777 — |5. 8429 6. 102° 147° . .lyel. monel./w 
13/dec. v.v. sol. |v. v. sol. [69° oe . .|prisms/et.... 
14\s. soluble _|soluble sol. KOH |289° sub. yel. need./al. 
15|s. soluble jv. soluble j|sol. chlo. /244° dec. |sub. dec. |orange need. 
16\insoluble oO ora) 9° 267-70° yellow oil... . 
17\insoluble |v. soluble |v. soluble {53-49 =|.......... yel. prisms.. ¢ 
18jinsoluble |v.s. sol. |v. v. s. sol. |228° C. sub. fine need./ace 
19/0.0153% |v. soluble |v. soluble |43.5-4.5° |153° yel. need./w. 
20)0.0107% v. soluble |v. soluble {58° 164923 needles ..... 
21|s. soluble jv. soluble js. soluble {106° imgie « +4. OI DIISINS/Wwaelre 
22|mod.sol. hot/mod. sol. |mod. sol. |176.6°C. |317° short needles 
23\sol. hot tt .{142.7° C. |810—-5° needles...... 
24\s. sol. hot Rival 4arC.. Vp... ts, needles... yee 
25\v. s. sol. ora) oO aL 209. 40e hae tebe ane 
26|s. soluble __ {soluble 00 5—-6° 209-10° _|bright yellow 
Retr 2S)" 21364 147.2707, Co: |..5... bays sj ltrielin nid Awe 
28/0. 23815 33)° DAs eL 140-1° . .{moncl. tab./w 
29/0.02115 0 .091° 2. 2° 238° .. leaflets/w.... 
_|30|sol. hot v. soluble |v. soluble {110° .. . silky needles. 
31s. soluble jv. soluble |v. soluble |117—8° ..needles...... 
32/s. soluble jv. sol. chlo.|..........|147° .. -{leaflets/al.... 
33|insol. dec. {soluble v= soluble"_|B5-6°14 |. -iscas cel yel. prisms... — 
34linsol. dec. {soluble Vesoluble aiV¥A—-3F Ps, Fd ay geceas yel. prisms... 
a apa i). bi soluble... .|......¢).4.J48-9° iyi). oii erdepystals/ligi2' 
sie sak Re vOaks. Sire BOMUEDIE. 5 S's). 5.6. EA AOE 173-83°/°° lyel. need./lig. 
ege ARNE MIDE ie os fc oso’ ade le ..eeeee.- fleaf. or need. 
Se NE 8 soluble oa 10.25° 127°11876°!9 prisms... ..4 
39\insoluble __|soluble soluble 13° 126° white cryst. . 
40\insoluble _|s. soluble 237—40° oe washetels Aeris sake 
ite Ra ee 196-7° ..... yellow need.. 





—— 
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I Specific 
2 Gravity. 
8 Name. Formula. Water =1. 
= Ain==ai(A). 
1|Nitro-cinnamic acid (p.)..|NO,.C,H,.C,H,CO,H.... 10). eR ae 
2; ) -cresole' (m.) (K.)... .|C,H;.CH,(NO,)OH 1:3:4: 153. TOM as ee 
3| -cumene 0. + p....... NO,.C,H,.CH(CH,),.. “. .|165;. 13/123026%. 
4 -dimethyl aniline (m.) |NO,C,H,N(CH,)....... .|166.16]1 .313" 
5 ‘$80 7). INOLGAH IN (CEs a ene 166.16)... eee 
6} -diphenyl (0.)........ C,H C,H. NOWMIie es, © 199: 7112 90 Sear 
7| -diphenyl(p.)..... elec ae ae oc cee ee (LOOT ree 
8) ethane... 0. Var. 24 CH; CHLNOS » eee of 0-081 ORE ae 
OMMHOENION ia. s LE ss CH(NO,),. . sleet ISIS), Sas 
10} -guanidine (K.)......|NH, (NE). NHNO, 2 A £04 19)... 72 Seas 
Lbsi-isatines 2)... Goan NO,.C,H,NO,. ve ec | LOQSELIO JPR eee 
(2) eamsthanes ce. rn). CH,NO,......+..+.....{ 61.07/1.144138 
DSINITCOD I ess 1508 Sh GOCE ENG eats Oo cae 312::29|...., eee 
14|Nitro-naphthaline (a) C,,HANOg? Sie... . JASON eee 
15 <« (BY... ACZHGINO, le. kee. SB 0 ae 
16) -naphthol (2) (a) ..... NO CREE OER? eras 18910). . eee 
17 4 (A)ea gn ot cn NO’ Gree 4® BOs, oy eons 18910)... 7a 
18 cS (1) (8). Ye ns NO, -CAHKOHNY .-2 55.8 189 510). eee 
19% eephenol’'(0!) 52.5. 54 NO,.G,H,.OHi o/.. S189 208) 1.65 re 
20 oni(m.), PN. : NO,.C,H,.OH..........{139.08]1.4857 
21 wind (p)ireave hh  INOLCMH YORE 1139 .08/1.479?° 
22| + -isophthalic acid (5). ..|NO,C,H,(CO, H), waraey. O 23641 
23 =phthalic acid ©4(8)is: x NO,C,H,(CO ghd gute Paty tne 211.08)... 700, eae 
24 ‘t (4)... pe ee Se 229 10}. J oe eee 
SFU -DrOpAane « 1. eases CH,.CH,.CH,NO,.......| 89.10/0.999978 
26) -quinoline (5)........ C,H.N.NO,. w.. | PTATES Pee 
27 a (6) Max Rhee CH.N.NO,+X11,0.. 174023)... fee eee 
28 A CF) avin nC HANSN OF! -.. Le 
29 f (SIS 3 aries C,H,N.NO,+XH,0.. [L745 18) on aeons 
30 salicylic acid (3, 2,1) |NO,C,H,(OH)CO,H. H. 0 201 :10). on? ARi eae 
31 ee (Sp 2aL) NO,C,H,(OH)CO,H. . oS APB3 08). ROR aes 
32 a sf (6, 2,1) |NO,C,H,(OH)CO,H.«.. 2/183 -08|7 Sees 
33|Nitroso-aniline (p.)..... NO.C,H,.NHj. 5.0... P2206), eee ee 
34| ©-benzene............ C,H NO ees... SOTO Seen 
35| -diethylamine (K.)....|(C,H,).N.NO........... 102.16|0.94438 
36| -diisobutylamine (K.).|(C,H,),N.NO........../158.22/0.89338 
37| -dimethylamine (K.). |(CH,),N.NO........... 74.13}1.041%8 
38; -dimethyl aniline (p.)./NO.C,H,N(CH,),.......{150.16]............ 
39| -diphenyl amine...... NO.N(C,H,) 00)...» . | L9BSG | eee 
40| -dipropyl amine (K.)..|(C;H,),N.NO..........|180.19}0.913%8 


4liieoe-na plithol (2) 2.03... NOG), HOH aero 173 /10|x.ccuteeeeeee 





ORGANIC COMPOUNDS 






. Solubility in 100 c.c. 





Water (w.). 


Melting 


Boiling 
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2's. soluble 


4/insoluble 
5\insoluble 


oa 6 we” 6s 9” 6" 6 


Pe ee sw BT ee Ee 


aaatcee Fee ee 


e+ = oe € & © ble € © 


Lie 6. ST Cay et ae Ow ie 


38\insoluble 
39\v. sol. bz. 
40|\s. soluble — 
4l1|v. v. s. sol. 


a, 0 vis « & & ¥ «tw Is 
































Point, °C: | Point *Gayder CTyHtalline 
Alcohol (al.).| Ether (et.). Seeeledy meer te) and Color. 
L | 

1}v. s. sol. hot/s. soluble [insol. lig. |285-6° .|prisms/al.... 
soluble soluble Sey ek PN OY ia yel. prisms .. 
epee ce tels seek os BB dee, 224% <p Caner oa 
soluble soluble 60-1° 280-5° red mono pr.. 
soluble . | 163-4° ..........f{long yel. need 
11S ooh eg ed ea ae Pa Gaara C7 abt. 320° tric. tab./al.. 
mod. sol. |v. sol. chlo./114-4.5° = [840° C. long need./al. 
thee dren. LILA =4, BF 41] OO 
ree Peel Se caries. HLDY explodes |{white cryst. . 
Vise eol..- insoluble )4280-1°" «> pola... pale needles.. 
v. soluble |sol. KOH /|226-30° wseeeee... [rosettes/al... 
sol. KOH |soluble — 28. 5° LOI=1L, 5 V5 joi Le ee 
soluble ae soluble Mijtas athens ten ey test for HNO, 
Oe eael peice 61° 304° yellow need.. 
v. soluble |v. soluble [79° . .{rhomb. need. 
sasohuble*) {2 ie!F 7.32 128° ..{green yel. leaf 
v. soluble j|sol. acet. [164° ..fyel. need./w. 
Wi soluble’ 1. 2.0 5 57 .4108° eee .|yel, need : 735 
v. soluble |v. soluble |44.27° 214° monocl. pris.. 
v. soluble jv. soluble {96° 194°7° monocl. tab.. 
v. soluble SALES” ..}moncl. prisms 
Wi VASO. Of is / 152 1248—9° .|thin leaflets. 
v. soluble |v. soluble |219—20° .;yel.monel. pr. 
v. soluble jv. soluble {161° ai ....|small needles 
: PSO PSP 1 LOT soos. 2s s OLS ee ee 
sol. bz. pha be prdeee nha? sub, v. fine ne./w. 
v. s. sol s. sol. lig. |149-50° sub. v. fine needles 
v. s. sol v. soluble |132—3° ..|silky need... 
mod. sol. |mod. sol. |88—9° ey. . .{monel. need.. 
v. soluble |v. soluble janhy. 144° |... .{long needles . 
v. soluble |..........{229-30° . ./monocl. need. 
mod. sol. |v. soluble |195° ......./yellow need.. 
soluble sol. bz. 173-4° in steam  |blue need./bz 
miod.tSol.. Jaws. 67.5-8° ae .jrhombic..... 
00 OER IND: TPP Da. 173-5° yellow....... 
co. ora) — 5° 219-21° yellow....... 
va SG: PL tek Te 146-9° yellow....... 
soluble soluble 87 .8° . .{green leaflets 
s. soluble fat hy wh 66.5° eth .lyel. quad. tab 
0 er AM Mes 00 eae 204-5° yellows. t 
v. soluble js. soluble  |152° .jyel. need./bz 
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ra Specific 
" Name. Formula. Wares 
z Air = 1 (A). 
1|Nitroso-a-naphthol (4). ..|NO.C,,H,OH...........]178.10].......... 
24 Ore (1)... |NO.0,3H OH. iin. 2. 178 a ee 
3| s-phenol (p. ipey wooly FINO LONI lie: ae ree 
4|Nitro-styrene (0.)....... NOCH CHa: ...|149.10 
5 Hy (i>) Maen NO,.C,H,.C,H,..4... ./ 149010) eee 
6 1 (pd. tele. - INO) CZ, Coles: wc... 2 140520 eee 
TiN pthiophenc: / ..%NSs <- NO,.€,HAS.! lens deus evs + « b{129 LB eee 
Si. toluene. (0;)4/ch skh ss NNO,.C,He.CHs. 6: aes es LOT TO! eae 
9 tg SUD Saeed oe NOQ,.€:0) Cogent 2... 13 7e 0) eee 
10 rf (mo oF eas NQ;.Q;H,.CHg: si; slow. «ap lode LOLLe eee 
11 3 (piper ko wees NO?G,H,.CHe .|137.10]1. 139288 
12 ie “toluidine (S) ek eratn | Ge sH (CH) (NHL, JNO). (152/041. eee 
13 (4) Ge * Lees 4—CH,: NH,: NO, .}152.14]1.365'® 
14 & ts (Svea 1:2: 5=CH.INH, > NO;s| baa 141 2abo 
15 t (65) ee ene 1:2: 6=CH,: NH,: NO,152.14)1 3784 
16ie.sm-. 46 (2N Ske tes 1; 3:2=CH,: NHj:.NO,. 152014) ae 
1:7 e (4):,...../lv3814=CHe NH, NO, Ta2e ee 
18 ie (5): 8.48. AES == CHINE HNO} 62ers ae 
19 # (6).. . {1 :38: 6==CHyNH.:; NO, | 152904) Sarees 
20| -p- fu * (2)...2.,.|1: 422= CH: NH,: NO 152514 aye 
21 ae tf (3) Ses ate Ll 4e3==CH.: Aa ae 152.14}1.312" 
PO RUTTER Lapis ss 50s 2 + we tN Ee MOOON TING. » oi LOB 215) epee ee 
Pa VOMAnG Enel. ¢..2 se eter CH, (CH,),CH, PPO eae: - 128.16|0.7228? 
24 ey Oe hoe, andy oe Cabictah Oe iL(CH,;),CH.(CH,),],CH,. .|128. 16/07 7247° 


25\Nondecane/n... .. ./:s.. :|CH,(CH,),,CH,.... ...'. .|/268 182/00 gana 
26\Nondecylic, acid .-... des . -|\CpHyCO,Hsy. te. a). >| 208ea0) ee 





eyuvonys alcohol 3 .i3 peso CH, (CH,),CH, OH ar ticks 144.160.8346 
ao\Nonylenesw tis. iv ees CH(CH,),CH:CHy... . «4 126.15/0.7433¥ 
PO Nonyliciscid <2 e502. <3 CjH,;.CO,Hs i. tiles... . SSeS 0: 6Soene 
30\Octadecane (n.)......../CH,(CH,),,CH,.........|254.3010.7768% 
31/Octadecyl alcohol....... CH,(CH,),,CH,OH..... ./270.32/0.8124% 
32|\Octadecylene (n.)....... CH,(CH,),,CH: CHoe.*. . . |252229/0 27010 — 
pe) Octanentndit- css. $e 255. CH,(CH,),CH......... “114215037 lass 
BA BAF oe i ten 85 ih yess BTL [((OH,);CH. CHa} teas ck 114.15|0.71112 
35/Octochlor-propane...... CCl,.CC1,.CCl, 04. 2...., (SLO FOO arenes 
36/Octyl alcohol (n.) ...... CHACHs),.CH.GH © stene 130 .15/0.8375° 
SA yaramsineiyy | ih soe ed's CH,(CH,),NH,. 129,20)... ohio 
BSI REG hekaee ilk, coe CH,(CH,). CH(NH,)CH, 129.20/0.786 
39|'-chloride.(n:) « fo fbiay.» CH,(CH,),CH,Cl. . . {148 .59/0.892% 


40 “  (sec.)...... ..|(CH,(CH,),CHCI.CH,. . . .|148.5910.8707!5 














2\insoluble 
3\mod. sol. 
4'sol. H,SO, 
5!sol. chlo. 
6\v. sol. bz. 





9\insoluble 


10\v. v. s. sol. 


insoluble 
sol. chlo. 


ak 
12 
13 
14 
15 
16 
Ly. 
18 
19 
20 
21 


v. s. sol. 
s. soluble 
s. soluble 
soluble 
v. s. sol. 
sol. acid 
soluble 
v. s. sol. 
s. soluble 





ai. lube’, 
28}. 
29 sohiblen 


=H) CO aa 
594 Bie we 4h eee 


Bal) PAY, 
33}. 
34 


ONS Le. irs 


36|soluble 


1) ateale syn 


Water (w.). 


2 ce ee ee oe 





“yh tee Gk. Oa 


a Ley ey 6. ef e> a) 6 ‘6 


ee © © ee we 
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Solubility in 100 c.c. 



































Melting 
Point, °C. 
C. = Cor- 
rected. 


106° 
126° 


. .|12—3.5° 


— 5° 
29° 


. |44° 


a—9.4°, 


97° 
107-99 


. .{127-8° 


O15? 
53° 

109° 
98—98 . 4° 
138° 


AS ys aig 

. {116-79 
jdee. 
.|<—51° 
Jid2e 
s(GGior 


2 ae od 


12-2.5° 
lage 





PNSYe. 
. {18° 


. | —98 .2° 





Alcohol (al.).| Ether (et.). 
.lv. soluble |v. soluble 
2.418 v. soluble 
v. soluble |v. soluble 
Sobebibs. |. jaclublet 
v. sol. hot /v. soluble 
Ait oe <a af as 
soluble ove) 
ra) oe) 
soluble soluble 
v. soluble jv. soluble 
. soluble soluble 
i Feoluble ike cute t hos 
v. soluble jv. soluble 
v. soluble ‘sol. acids 
v. soluble |v. soluble 
v. soluble |v. soluble 
soluble s. sol. C8,. 
s. sol. CS, 
Woisoliuble.-}:.....(.8 
v. soluble jv. soluble 
Meeowible . (solubld. 
ethic . _sclublee. 
ore) oe 


160° 


—17.9° 


193-—4° dec.|... 
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Boiling 






: Crystalline 
Foint Form 
aA and Color, 


- rected. 





.{needles...... 
. .{leaf. or prisms 
.{monocl. oe 

.foil. . ; 

vellove oil: 

voli in iatearn priamaytife. © 








224—5° monoclinic. . 
anh) Og dimorphoud: . 
219-21° bright on 
230-1° ; 
2bieio thombiel 
.jorange prisms 
.|moncel. prisms 
.{monocl. pris. 
.|trhomb. leaf. . 
.lyel. needles. . 
.lyel. leaf./w. . 
.|orange need.. 
.jlong yel. need 
.lyel. monocl. . 
.jred. monocl.. 
vee e ct 4 oo | eryste pow. fal 
149,7° Cot ie ORs 
1827 BS aA 
330° C. leaflets. ..... 
297-9°190  Jolit. leaf./al . 
PA I BP a era 
es\lodro* G..4 Para 
253-4° leaflets. . 
Odi” CO. O8°O RR 
210.5% 5 | \elitleafi/al.. 
179275 crystalline. . 
125.:.46°.C, Ae Paves ee 
HIOS {DOPAC ORs Raye, meee 
268-9°734 |leaflets...... 
195. 5°ORM pra 
.. .{L85-7° 
eriLGacoe 





1 .| 183. 6-4.6. Senaateles Oi 
...|L71-3° C. 
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re Specific 
a Gravity. 
g Name. Formula. Water =1. 
2 Air = 1 (A). 
1Octylene,(n.).....4.. |... f/CH GH.) CHECHS: aaa ; ; 
ZOctyl ether. (n:).i ee (C.Hy7),O.0leodoa 9. os '1242 2710 82088 
SOTERA tO ls he leee*, ails 2 HCO;.C,Hyeiden wv... ohh 68 ALS OR apa 
4\Oenanthaldoxime (K.)...|CH,(CH,),CH: NOH. soe{ 29. 16] tee ee 
-5|Oenanthol (K.)......... CH,(CH,),CHO.........|114.12)0.8025#8 
6|Oenanthylic acid ....... CH,(CH,),CO,H. .|130.12)0.9212% 
“Olefosacidn iis Fase. C,H,,CH:CH (CH,) CO, H 282 .28|0.8908 7 
Sh att THUY Oe eel, cGy AG lst tee eee nes 282 .27|0.8892 
D Olerne Ley er. wintog e nystsiael opens ake Lawes .|884. 83). tn eee 
10\Opianic acid. /f'. 40. ... (CH,0),C,H (CHO)CO, H/210.08)... 
PhOrceines chic: Feb tieei- si Gatiogn hose 1500... 27| eee gs ee 
POLCiN BD IU. Teele ok CH,.C ¥H,(OH), +H, O.. ./124.06/1 . 28954 
13|/Oxalacetic acid......... CO,H.CO.CH,CO}H.. >. 4932: 03/0e maa 
LdiOxalhydrazid, 9): 2-12 C,0,(NH.NH,),...... 9/018. 21), eee 
15|Oxalic acid............|CO,H.CO,H+2H,0.... ./126.04/1.653% 
16 Oxaluric acid... eeginise CO.NH.CO.CO,H . 1132.10. he ieee 
17\Oxalyl chloride......... C106. COCI.. .. #0 (1126.90). See 
SOKA iGaaGld 9 hack he cc CO,H.CONH,... wh od 6) CERO OAL) Scien, ener 
SUOXAMIGE ME Phd tides cage oe CONH, CONH):....-. ./ 881]1. 4756 Za 
Z20/Oxanilic acid 7452,» 2.1. os CO,H-CONHC,.H.,...:. .ic 3/165 320)... Sener 
PWOxa nid ee tees ep wats yar Oty ». oe 00k HEAQDRR Cie eee 
Me OXIMNIGE Weise. es ah ohae e <(CO),>NHilee .0.. OAR See ee 
2o1Oxindol 2 fy Se. Obs a: C,H,NO.. 1133 10; Sea 
24/Oxyglutanic acid (4).... CO, i. CHOH(CH,),CO, 148.061. «dave tee 
25\Oxythymol 4:1: 2:5.... (CH,),CH(CH,)C, H, 166.12) eee 
26) Palmiticvacid (o 7. ees 1. CH,(CH,),,CO,H (OW), 256. 26)0.8465% 
27| aldehyde...... SFer te CH, (CH, Jia. 1240.26): . vuaitiae es 
25ieeanbyaride, {9 2a: Rb. +. (CgH3:0),0) 0 So, <a Oe 
20 Paimitinusy!.... Ph kaki as (C,,H,,0,).C.H,- . wo. -(806.78/0.8657 2 
30)/Palmitolic acid: /v:..... OC; ,HeCO gH? |. .:24«. +.5s = Bee me ee 
31) Paimitone) .«iintik. > (C,,HgsCO ik. to. SO DOO 
32)Palmito-nitrile......... CO, sHRON oil. 3 S287 eee 
30|Papaverine ..../.5.:3... Caothg NOG fis cae et oe | ODL pee een ee 
34\Papaverinic acid....... C,.H,,;NO,. dent iss «OGL, 0S iis 
35|Parabanic acid........ --|CO<(NHCO),> las, ... LAR eee 
36|Paracyanogen.......... (CN)p ee .s'. aR .. 6... + BT 2 
37|Paraformaldehyde...... (CH,O)2@. } Sivas. + 2 13) OUR 
38|Paraldehyde. . .<4.3..:...|(C,H,O),o4 fa..08 ey. soe eee 
39/Pelargonic acid......... CH, aceon A...) Sis ee 


40|Penta-brombenzene..... ONS aes, See 





Water (w.). | Alcohol (al.).| Ether (et.). 
v. s. sol v. soluble |v. soluble 
Some 3] soluble ore 
6/0. 2411 soluble soluble 
7\insoluble ora) or) 
S\insoluble |v. soluble ore) 
9linsoluble __|s. soluble |v. soluble 
10|0.25; 1.7'|soluble soluble 
11\sol. acetone |soluble insol. bz. 
12\v. soluble |v. soluble |v. soluble 
13\v. soluble jv. soluble |s. soluble 
14\soluble v. s. sol. v. v. s. sol 
$516 G2)" 37. 1 840% Ee Se 
16\v. s. sol. eee Se oe | 
17\fumes in air|reacts soluble 
18/1774 Wiev.is. Sol... oo schttb): 
19|0.04 v. s. sol. v. s. sol: 
20\s. soluble  [v. soluble |v. soluble 
21\insoluble’ |v.-s. sol. |v. s. sol. 
Pais: soluble bit tet! .....-\sol, NH, 
23\sol. hot soluble __ {soluble 
24\v. soluble |v. soluble |........ 
25\v. s. sol. v. soluble |v. soluble 
eae. 4, Lars? soluble 
oe A nent URale & .|s. soluble 
29)insoluble (0.00437! |v. soluble 
30/insoluble |v. soluble’ jv. soluble 
33\v. v. Ss. sol. [soluble | |0.4'° 
34lv. s. sol. v. s. sol. v. s. sol. 
35/4.728 soluble 
36\insoluble insoluble |........ 
37|20-30'8 insoluble — |insoluble 
im 108| 1218 Fo2OF 11.0). HO. 
 139|s. soluble soluble soluble 
40|mod. sol. bz|s. soluble _|s. soluble 


















ORGANIC COMPOUNDS 





Solubility in 100 c.c. 











Melting 
Point, °C. 
C. = Cor- 

rected. 





—10,5° 
14° 
79S 
—5° 
150° 


106.58" 


anhy. 


Boiling 
Point, °C. 
C.= Cor- 
rected. 


.« 124:)62789 
= f201 72 
PM Pigated se. LOS. 1° 
54-5° 


Ge git 6 6 loge ame .e 


222.4978 


285 . 5-62 
dist.in vac. 
.|thin prisms. . 
.|small red crys 


28790" 


176-80° de.|. 


235° dec. 
187° anhy. 
are 
dec. 210° 


64° 


417-9° dec.|. v1 


149-50° 
252 .50° C. 


120° 


. .|72-8° 


LA83h)) 
62.62° 
58.5° 


. .{09-6° 





65.5° 


233° dec. 


162° dry 
12.55° 
12.5° 
159-60° 





320° 


dist. 


ada A 


138-9°omm. 


192—3°?? 
310-20°° 
240°18 


351.50 


a ew fa? BS) ke ema 
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Crystalline 
orm 
and Color. 


oe eee ee woe eee 


eee ©ce ee ee eee 


sm. wh. tab.. 
colorless .... 
needles... . 
usually yel... 
ile See ater, 











moncl. prisms 


.{dimorphous. . 
..eeeee...flong need./w. 
sub, 150°+ 
...../eryst. powder 


moncel, prisms 


wh. need.... 


.|eryst. powder 
.eryst. powder 
. .{needles/w.... 


Scalest2it tira, 


.|glit. prisms. . 


long need./w. 


.{erystalline.. . 


crystalline. .. 
OURS. [bs 
pearly scales 


=e aol (fF ele) 6 Sen ep One 


€ eye ao, @ 6 ¢ ¢ 76 SL 6 


silky needles. 


. leaflets/al. .. 


hexag. tab... 


. |trimet. prism. 
.|v. small tab.. 
./monoclinic... 


Ser oF SES ew 6 8076, © 
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a] 
2 
| Name. 
3 
=) 
ce 


-methylene..... 
fydiamineA A2u: 





15;Pentaminobenzene ... 


17|Perchlorether........ 
18|/Perseite (d. orl.)..... 


20|Phenanthrene-quinone . 
21\/Phenanthrol.... 


22|/Phenanthroline, ...... 
23|Phenazine............ 


24|Phenetol (K.) . 


PO LHONOM at .:.t se wots 
26). .-phthalein.......... 
27| -sulphonic acid (0)... 
28 S “p(y... 
29 e ite (Dyers 


1\Penta-chlor-aniline .... 
2 -benzene...... 
3}, -decane) (n.).-Pf A024. «:. 
4\., -evythrite........+3-. 
5) -ethyl benzene....... 
6 
7 
8 





Formula. 








.ICH,(CH,),,CH,. 


C(CH,OH),: ...- 


.|NH .CH, (CH,),CH, NH, , 
far GiDromide. id. 
9 ‘« cis-dicarbonic said 
10 ALS sats (gaa eee bee 
11; -methyl phenol...... 
ie ‘c 6-rosaniline: .. .° 
13 ‘‘ benzoic ac.... 
14iPentane:n.). ...+.2+. sob 
9G, HANS) gat 
16)Pentinoic acid.......... 


.|CH,Br(CH,),.CH,Br. 
C,H, (COB) dhe2). .. al 
CH, < (CH, CH,),>0 . 
(CH,), C,OH. : 
C,HogN,O. . 
(CH,),C,CO,H... BIA Pat 
CH;(CH,) CHitne a. Akt 


GHe00,H Saige hes 


» (KG QoL 20 
wi [Crd gte os 
19/Phenanthrene......... 


(GJ CED os lees 
\C,H,CO,CO,C,H,....... 


(OHC,H,),CO.C,H,CO. .. 
|OH.C,H,.SO,H. 


|OH.C.H,.SO,H-+2H,0.. 


ORG: SO.H: 2) ee 


30|/Phenoxybenzoic ac. (0.) |C,H,OC,H,CO,H....... 


31|Phentriazine (a)....... 


32)Phenyl-acetanilid (K. i: 


33} -acetate. 
34! -acetic “ab CPR oe 
35| -acetylene.......... 


36} -acridine (9)........ 


37 -allylene 


|cH..CH,CO.HNC,H, 


CH CO, Lensh 


C,H.CH,.CO,H. 
C.H.C: CH.. 
C.H.NC(C,H,)C,H. 
1C,H,.C: C.CH,. 


38} -amimo- propionic acid G, H, ;CH, CH(NH, )CO, - 
39| -amimo “ acid (88) C. H ‘CH(NH, Ame .CO,H 


40} -anthracene......... 


41} -benzoate..... 


C.H,.C,,Hy. . 


|C,H,CO,C,H 



















Specific 


Gravity. 
Water =1. 
Air =. (A). 


. 76898 


.89637 
.7754°'% 
884678 
70177 


).8800° 
64549 


1.900% 


Peas : 
.4045 


0.96338 
.067738 
.2765°%? 


080938 
.0778% 
.9371% 


23459 
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Melting Boiling ; 
Point, °C. | Point, °C. be eae 
meets eae: and Color 
Alcohol (al.).| Ether (et.). rected. rected. 2 









































n Aas abe v. soluble |v. soluble ) PR Meng need valk 
pet oy rae v. v. s. sol. |v. v. sol. fine need. /al. 
Se Ss clas) 2 a ae 10? BIOS? Ooms eee 
45.17% ALOE A STAM. eee tetragonal ... 
i RS a ea pel tae in 277%. Goth Spe ae ace anne 
reer ee rere rk Da ER VE he > OU 2-88 lol ot oie 
7\v. soluble jv. soluble |s. soluble |abt. 15° 178-9° BYrUD'.* gene 
Sis BIGEAD. SEs he eT ee act acy i be DOS TAS ett Fair oes 
9)soluble 58 he ott 140" 160°—anh. |long needles . 
10|soluble 0 hy Pals 82-7° SS ee 
Tee ees OA | oe teen ST LZS? 26:79 needles/al.... 
12\insoluble _ |soluble Msohible ABO ese: | hee IE! red brown 
13\v. v. s. sol. [soluble Rive dais A210 254 sub. fine need./w . 
Pete BO, oh oes teeatle aero (86-6 5° Os) eee 
15\v. soluble |insoluble insoluble |..........]........../meedles...... 
T6\v. soluble |v. soluble |v. soluble |102-3° | joe 4 one) tabi en 
Petree A Pac MANS. | sone. ts (09° decom. sealest* sv? 
18/6 .918 v..8. sol. RS oe ke ak PLC re .eeeeees (8m, needles. . 
19|insoluble  |2.62%® v. soluble {100.35° C. |340° monel./al.... 
20\v. s. sol. hot|s. soluble |s. soluble [202° > 360° yel. orange ne 
21\s. soluble |v. soluble |v. soluble |152-3° SiS wis hatte [FOC TTCCO ns Hees 
22\v. v. s. sol. ora) v. v. s. sol. |117°anhyd.| >360° hex thw ose 
23/v. s. sol. 2 s. soluble |170—1° > 360° sub./long yel. need. 
2 | Sacpen vera ae soluble ore) — 34° 170-2° colorless..... 
25|6.7, 00-67 .5 ore oa 42 .5-3° 182.6° C.  |large rhb. nee. 
26\s. sol. hot {soluble s.s0luble A 25S AAT} Le. oe triclini@s: 20. 
MA BONUDIC, 11) c taka eae Satot ee este hae Petes ee ee, aes 
28|soluble soluble Hee paws | Pease sts ee dows. [fine needleae, 
29| soluble soluble rad testy 4 ier El ROM Care AMe On hile | Situ Betts +0 
30\v. v. s. sol. jv. soluble |v. soluble |113.5-4.5°|355° dec. _jleaf./dil. al... 
31\v. sol. hot |v. soluble |v. soluble |74—5° 235-40° yel. need. bz.. 
32\insoluble {3.3 4, RIGS Ha 1 ee A, Ue wh. leaf — er. 
33\v. v. s. sol. ora) ora) Aer etos bi. < (LOGY T® Coa eerie to ane 
34\s. soluble jv. soluble jv. soluble |76.5° 265.5° C. |thin leaflets. . 
BOE seen we eh... oa) as dig Bhaels  .1F 497. 6? AA & fae See 8 t 
eet meer CO: 2 s. soluble |mod. sol. {181° 403-4° leaf. or prisms 
37). . 185° 


38)mod. sol. __|v.s. sol. hot |insoluble —|263—5° dec |sub. part. leaf. or prisms 
39'mod. sol. |v. soluble |v. v. s. sol. |120-1° 








Sisal wee eet ONC yA. 
2S ae et ma ES v. soluble jv. soluble |152-3° 417° leaflets/al.... 
4l\v. v. s. sol. |mod. sol. |mod. sol. |68—9° 314° C, monel, prism. 


a ee 
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1|Phenyl-benzoic acid (0.). 





'-propiolic acid. . 


“cc 6c 


(ta) 
6 «“ (p.). 
-butyric acid (7).:.. 
carbonate... . 
-crotonic acid (BY)... 
cyanide 
PoC Nes: 
disulphide. 
ditolylmethane....... 
-ether 
-ethylamine (K.).... 
formanilid 
formate 
-glucosazone (d.).... 
-glyoxylic acid....... 
SRV ATAZING: <1. pine iAth tse 
ISG CVA DIAC sa oe Gb ee 
-a-lactic acid (8)...... 
-8-lactic acid (8) 
mustard oil 
naphthaline (a) 
i (BAe, 
$-naphthylamine.... 
a-naphthyl methane .. 


eee ee ee ee ee ee 
oo fojp] 6 © 2.0 
ee ee ee we we ee ee we 


ee ee ee ee ee 


> © Gee © shel) ¢ 6 « 


oe. je, 66 
hive eM yt Des poo 


wie ecie s by © 


a-naphthyl ketone.... 
PPHENOUAIT) tii) tas Fee 


phosphinic acid 
phosphenige acid..... 


-propyl alcohol (seq! ). 


(73 (y).. 
-pyrazolone (3) (K.). as 
=DVTIGING (0) ass. .cikious +p. 


(a9 (B) : 


.|(C,H,),CO,. . 








Formula. 


C,H,.C,H,.CO,H. .. 
C,H;.C,H,.COsHy..<. fee. 
C.H:GsbeCO.H ee 
|C,H3(GH,),CO;H. hs 0 
.|C,H,CH: CH.CH,,.CO,H . 
C,H,ON. 


|C,H.CN. 


(C,H,).8>. a 
G,H,.CH.(C,H, CH) iis: 
(OO. e..: oe 
|G.H,.C,H,.NH, . 
HCC. He eee 
HCO,C,H, 


mi tone fe jee @ we 


AG HgNLO, ateelokadl: Siok 


C.H4CO.CO,H iw. 2. sak 
C,H,HN.NH,.... 
C,H,NC. 
C.H,CH,.CH(OH).CO,H. 
C,H,CH(OH).CH,,.CO,H. 





CA. BO(OH) s4esb th. oe 
C,H,PO(OH)H... 


. .|C,H,.C: C.CO,H. 


C,H,.CH(OH).C,H,. 
-|C,H,(CH,),CH,OH. 
C,H,.C,N,H, 
C,H,.C,ELN. 


C,H,.CsH,Ni oo 





1136. 
1136. 


.08 





.08 
20]. 
16). 
.08 
18 
13 
05) nasceueaee 
. 34). 
05}. 
14 
pe: 

08}. 


.08}. 


14 


10 








1.010238 
1.023538 


1.0728? liq. 
0.95938 
1.23 


‘3 prt: ea at 


0.97751® 


i. “13824 


1010.994% 


Lia 


o 2 aw Oe [et ae oe 
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Solubility in 100 c.c. Melting Boiling : 
Point, °C. | Point, °C..| Crystalline 
G& = Cor- C = Cor- and Color 
Water (w.). | Alcohol (al.).| Ether (et.). rected. rected. ‘ 












1\s. sol. hot |v. soluble lv. sol. bz. |113.5-4.5°|343—-4° 

2\s. soluble |v. soluble |v. soluble |166° [C.}.. 

3\v. v. s. sol. |v. soluble |v. soluble [224° sub. 

4\mod.sol. hot/v. soluble |v. soluble |51.7° 290° 

See ee an. tet... . tisoli@Oly ). 78° 301-2° 

6\v. s. sol. v. soluble |v. soluble {86° 302° 

7| 1100 ore) co 9 C. AL90.72.-C, See aa 
Spy 109 soluble ore —17° 189-91° —_|eolorless..... 
Qinsoluble {soluble v. soluble (60—1° 310° dec. [needles ..... 












10\v. sol. chlo. |soluble v. soluble */55—6° eee Sat 
L1\v. v: siisol. .|;4297-° soluble 26.9-7.0° |258.97° C. 
12/soluble 2 anu ooh Paes) ie ie 5 | 197 .5-9 . 5° 
13\sol. hot soluble soluble 73-4° 210—20°° 


.|small prisms. 
monocl. pris. 
wh.—yel. 

jorthorhomb. 





14). 7, Toh Re... (179-80Mdexsvivey 
15|v.v.s. :. sol, modi oy hot}. (217° fine yel. need 
hi ec 5 eee v. soluble ° insalt CS, 65—-6° weeeeeeee (crystalline 
17|v. s. sol. 00 00 19.6° 24375° monoclinic. . 
18}. PE PEt os = aloe bowls be tei ts. 43.1165—-6-. dec.|greenishs; 
19|soluble | hc IG eg es ee Br ot Jveses..|thick pris./w. 
AI WMMPESEISIGNT EE CNET, 5 no lotan vo aye el Oadi the hs «+ Posesare ace sttd prisms...... 
21linsoluble —_|soluble soluble Phy Oo. - 12212. 0. mae 

ited ol 8 a adnan v. soluble |v. soluble [no m.p. BALABAN FD os ae. dees 
23\v. sol. bz. |v. soluble |v. soluble |102-2.5° [345° C. leaflets 
24/sol. CH,OH |soluble v. sol. chlo.|107.5-8° |395-9.5°  |thin needles... 
25/50 CS, L6fe. 3.3" 50 58 .6° 350° tab./al., pr/e. 
idk s Cae 5. f 2.3% v. sol. bz. |35.5° 350° monocl.pr/al. 
Zi lase Gane <A: 2.491? Re iS Fite 385° rhomb. prisms 
i ee 8 ee 2.01%? 82° .|trhomb. pris. 


29\s. soluble js. soluble 8. soluble’ | 185° weeeeees.. (leaflets/w.. .. 
30|sol. hot v. soluble |v. soluble |164—5° 305-8° silky need. 








Bly. PI live trots se Stl tomadU a « 2[LG0—1° /dil. al. 
32 23. 5 soluble soluble 158° 250° dec. |rhomb. leaf. . 
33)7 .114; 211! lsoluble soluble 70° dec. leaflets. ... 
34)v. s. sol. vy. sol. v. sol, 136—7° sub. trimet. prisms 
Ber I Pts. o els vs ale tear tae se IZED COMO PRM is 
36|s. soluble 00 ere) <—18° 235°, 119°¥|thick liquid. . 
37\|insoluble  |s. soluble |s. soluble [239-40° |.......... fine leaflets 
38 insoluble edhe alee ade Nix abbott. 2). |208 ciety CW) ROOTS eae 
Oe 50749 

39\insoluble |v. soluble |v. soluble |........../269-70°7# Joil.......... 
40/mod. sol hot/soluble soluble 77-8° 274-5° glit. leaf./w.. 











* Very soluble CS, and benzene. 
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* Specific 
P Gravity. 
8 Name. Formula. Water =1. 
5 Air = 1 (A). 
x 
1 Ebenyl-duinoline (apne ACEO, OS NS ciaie et, Ae 14.8} . ed SS 
2 (o. he .|C,HisO,H Nae. v.S ae 18) Ae Si 
3} salicylate, salol.. : (OH GSH, .CORG AH s”. .snce 
4) semicarbazid (1). ere co H, NH. NH. CONH, 2. 3/1511 00E I ered 
5 if (ANDRE. s NH, NH.CO.NHO,H, .. [LL PO) cae eae 
St pebulpltide: vac SSK... (CoH OES sii eee 186.14}1.1185%8 
a. Bulpnone: Op 2st! 8). 10CA AS Os, SOG. ae ee 218 14), “eee eee 
BL eb AIOUNGAs ce ol tednes oo «| Node oN LLG ace wots 152220). chance tee 
O| tolmene! (o.oo) is... . |G sGiH, CH, AN En oe 168040). S/VUNare Ra 
10 ti Sah Wee eke: ae C,H,.C,H CH, VREMES 5 ick 168.10}1.031° 
11 ‘cr (DITO HAs! . 0 GH. Mby.CHi iow. oa 168 .10]1.015?7 
12} o-tolyl ketone........ C,H,;.CO.C,H¢-CH, .:. *... 44.96) 10). cere 
13),om-tolyl ketone..iif..../C;H,CO.C,AylOHge!... .: 196.10!1.088"7 
14\°'p-tolyl ketotie..cr.1.. ..|O,H, COC, CH, a. 196-.10\ 224 fee ee 
15).,, urea... ).. __|C,H.NH.CO.NH, 2 td Oh 136.14) Jo 629 Oia 
16|Phenylene- -diacetic a ac. ..(0) G, “H. (CH, COMM) yc0)y aie 194.08)... 42.5 40 eee 
17}: % (ni. GAG BCG al) a0 Serer 194.08). 08 7 De 
18 S (p.)|C,H,(GCH,CO,H).... «|... -2<|L92 08) eee 
PO Parecinmine (0) o.10 <4... CGseLgtON Lhe) saad ere wes eames 108.14), ». OR 
20 ft (mis BEF eS Pay pe ee Se oe 108 .14}1.1389:° 
21 (p.). my (O55 w 0) ss BY Pa ope) (oa 108014). 2 cRGerAE tee 
22 A (3)sulphonicac (. )|(NH,),C,H.SO,H 414 HL0|205 123) ee eee 
23|/Phloroglucin. . HWe2ceo .H,(OH), + 2H, O 162.08] ..221. ghee oie 
24| triethyl ether, ue... 919 298C, H.(OC5H,),.... 2a Oc ree 
251, trimethyl: ethertocg.. ..115°2: 80; ,(OCH,), wk 
AD anlroxiuMe ...<.-. IAG. «(CEN O Pas tees 
PiARMOL OR ast sci. = ORE} <- GHA CHL COre. 
283i Phospheny! chloride: |... iC, PG) <n... yee 
29|Phospho-benzene....... CHP EAP Gils ca. Sie 
30/\Phthalicjacid: .¢a-ane.....\e@,HtCOsR dan oe. abe 
Slisialidehydes "Pio heti-. 1O.G,Eo(CHO), mc on eee 
SAV AML VOI! wnyd TAC 6 2 CuHgeitCO); > Odemy oa 
asiPhthalid sihife.. «<hdhl). ACH POR. O: CO staat 
34|Phthalimide............ o0, Fe, & (CO), BNE 3:25 
35|Phthalyl chloride bors) aC CO CL pepe 
36 rf Grr) Eanes, CLS Meena bo, oo 
37 A v4 (p..).. GeO, Gl trtiow..e. Sie 
38|Picoline (a) (K.). 2... Ce ON are Ct teen 
She) (Beets es he CH. CHIN: 
AO) (Cy POS acne. CH;.C ELUNE ilo . 


41)Picolinic' acid. (2) .25°..: C-EUNiCO Helin 















Number. 






Water (w.). 











lis. soluble |v. soluble |v. soluble 
21 Oe v. soluble jv. soluble 
3iv. v. s. sol. |v. sol. hot |v. soluble 
4\s. soluble f{v.soluble |......... 
5\s. sol. hot. |v. soluble |insoluble 
6\insol.co bz. |soluble 20; 0 CS, 
7\s. sol. hot |s. soluble _ |sol.; sol. bz. 
8/0 . 2475 5.66” Pee UA STEIN 
10}. . 
4 ea eee Pehio. RG ANE. :. Viotl.,.). 
13!00 bz. and 0 or 
14\v. sol. bz. |mod. sol. |v. soluble 
15\s. sol. hot |v. soluble |v. soluble 
16\s. soluble |v. soluble |v. soluble 
17\soluble v. soluble |v. soluble 
18}v. s. sol. v. soluble jv. soluble 
19\s. soluble |v. soluble |v. soluble 
20)soluble v. soluble jv. soluble 
21\mod. sol. |v. soluble |v. soluble 
22/1 .041° v. s. sol. v. s. sol. 
Dall ol v. soluble jv. soluble 
24insoluble |v. v. sol. |v. v. sol. 
25\v. sol. bz. |v. soluble |v. soluble 
26\v. s. sol. v. s. sol. sol. chlo. 
ite acts Gs» 2 soluble soluble 
28\dec. 0 0,H, oo CS, 
29\insoluble insoluble  |insoluble 
30/0 .5414 11.8% abs. 10.6815 
31\1.4 hot soluble soluble 
32's. sol. hot |soluble <iP 
33\v. s. sol. mpsolible 5 ¥.Fb01.. 
34\insol. bz. _jinsol. lig. __|s. soluble 
BD) 2k. Cisne: 
STO Sal aed 3) ES Fe rr 
38 ove) ore) ore) 
39 oe) 
41\v. soluble jv. soluble |v. v. s. sol. 









ORGANIC COMPOUNDS | 


Solubility in 100 c.c. 







Alcohol (al.). 





Ether (et.). 











Melting 
Point, °C. 
C. = Cor- 
rected. 


86° 


42-2.5° 


IT 22 


122° 
thick — 40° 
128-9° 


AL S22 


. | —2-38° 
.|< —18° 


* 
147° 
150° 
170° 
244° 
102—3° 
63° 
140° 


279 


43° 
5a? 
exp. 155° 
28° 


So 6 he es 1 ¢ 


137° 











Boiling 


Point, °C. 
C. = Cor- 


rected. 


363° 
,|283°87 
172-3°)? 


296°78° C, 
376 40722 


_|b58°608" 
|272—7° 


263-7° 
315-6° C. 


. |314-6°74 C, 


326° C, . 


oe” tare er ere) fe oe 


dist. dec. 


dist. 
256-8° 
282—4° 
267° 


sub. dec. 


lia 
255.5° C, 


omnis: 1; ala, SL ¢ 


dee. 196° 


284.5° C. 


290° 
sub. 


281..5°.C. 


276° 
259° 
128-30° 


143 .4°78° C 


sub, 
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Crystalline 
Form 
and Color. 





long need. 
thick oil..... 
rhomb tab . 


. lleaf./dil. al... 


rhomb. If./w. 


moncl.pris bz. 


. |trimet./al.... 


oe te) s.'S YoLe e a ele te 
ee 
ee) 
 ) 


cereeevte eee 6 


hex. or moncel. 
moncl. need.. 


.|fine needles. . 


needles/w.... 
flat needles. . 
quad.tab./ch. 
rhombic..... 
monoclin./w. 


.|fhomb. tab... 


rhomb. tab. . 
(vol. with st) 

prisms/al.... 
cryst. powd.. 
pale yel. cryst 
pale yel. pow. 
rhombic..... 
rhomb. pris. . 
needles/w.... 
hexag.pris./et 
oil. ee 
cryst. mass. . 
néedles ..... 
colorless..... 


els ee @e @e oe ee @ 


142,074.50.) SPE 


fine Heation! 


* The hexagonal crystals melt at 55°, while the monoclinic crystals melt at 60°. 
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Y : Specific 
q Name. Formula. Water t. 
zi Air =1 (A). 
1|Picramide . af »,. (NH, CeEE (NGL 208 7h Oe : 
2|Picramic acid (4:6: 2). .|OH.C,H,(NO,),NH,.. .::|199.16)..... 
3|Picric acid 1:2:4:6..... OH.C,H,(NO,)3. .. 229 .15}1 .7677° 
4\Picryl chloride (K.)...° ..|(NO3)30,He.Cliv. ecu 28 247). 50). . PIES ee 
5|Pimelic acid (n.)..........-|CO,H(CH,),COMM:. .V/260.00). fork 
6|/Pinacoline.. ..0).°S2Me, 4 CH,.CO.C(CH,),..... .. .{100.10/0.82095 
GPinaconen,. «Seb aGa!.. ((CHO{C(OB)ig = oes. . 011821210 e672 
8|Pinacolyl alcohol. . ..(CH,),;C.CH(OH).CH,. . .|102.12/0.8347° 
O\Pinene os. 2, SU ee ig Hygnsces e156 4 vs eee LB Oak Ole meee 
10; Pinol 3: oa) APSA Oa: Bak 152.13)0 .94207° 
11|Piperidine . SS |} CH ee (CH, CH,),>NH 85.13|0.8606% 
12/Piperonal’ ©. ..”). “aah. CH, <0, >C,H,:GHO: «: 4150.08 
13|Piperonyl aleohol....... Cin ay ete H, .CH,OH |152.06 
14|Polyglycolid............ (CO. CH, Oye: 58.02 
15/Populin. . oe erat bs vals | tag eee + DHiOue .. . {426 .22). 
16|Prehnitene. . letra taro 4C,H,.(CH,),. ...{184.111.. 
17|Prehnitic acid «...1; 23/3: 4|C,H3(CO,H),++2H.0. .7!:/290. 12) 5 a eee 
TS|Propanesale .... 0. dette. CH, CHACHsiigk 7). 98 44 .07|0.515"8 
19|Propargyl acetate. . CH,.CO,.C,H, 98 .05/1 .005% 
20a aleoholin'. %, 7 Shes! o. CH:C.CH,OH 56.030 .972% 
21iPropiolic,acid.. ; .. 20h... CH:C.CO,H 70.02)::. Jee 
22|Propion amide... C,H,.CONH, 73.100. 9565 
23|Propionic acid.......... CH,.CH,CO,H 74 .05/0 .99377° 
24 i pia OLS s he allan CH,.CH,CO,H 74.05|0 .99138 
Zim, nidehydel.:. {a -oce!.: CH,.CH,CHO..........| 58.05)0.80667 
BGiReanOVETIde --. . eis dels > (CH,CH,.CO),O.... .|130.08}1 .03364 
27|Propyl acetate (n.)....../CH,CO,.C,H,... 102 .05|0 .8908% 
28). -acetylene: (h.22.jAc.. C,H,.C: CH. : 68 JO8/e.. 22 ee 
POA SICONO cla cass 6 geeks > CH,.CH,.CH OH. rt eae 60.060 .80358” 
SO AIRIMO bch: ea’ sah « - CH, CH, CHLNTA 59.11|0.71867° 
31| -benzene.. . CH,(CH,),.C,H,. .......{120.10/0.8680% 
S2\mianenzoatar). 24 he); . C,H,.CO,(CH,),CH,. ... .}164.10}1 .0274% 
33] -benzoic acid (o.)...../CH,(CH,),.C,H,.CO,H.. .|164.10}. 
34 e  (p.)Jea..|OH3(CH,),.C,HyCO,H . . 164000) seers 
BD promide.s. ¢.)} 6 beet. CH,.CH).CH,Br.............|1238 V02;eesGn 
36, butyl ether........... C,H, O16, 0... S LLG Ae 
Ser vuLynatgn. <0 Sees © ICH COSC He a ces. .87891° 
aslo. carbamate (Wey eh tin. INH eCOMC Hoole och. 8 
vio) chiorcarbonate( 1p... \ClCO,. Con se. pi see 
40|- chloride 1.92.4. A458) GOH CH AGE OLS gaits cs 
41 a (sec. ) .|CH,.CHCI1.CH,. 
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Solubility in 100 c.c. Melting Boiling A 
Point, °C. | Point, °C. sae 
C. = Cor- C.= Cor- and Color 


Water (w.). | Alcohol (al.).| Ether (et.). rected. rected. 



























ljinsoluble insoluble  |sol. acet. .{yel. mon. tab. 
































2|0.1477, mod. sol. |s. soluble Mi bore sstveave THOT CE TIS S 
3}1 .03?° 10 5.4'° wet exp. yel. leaf./w... 
4\insoluble — |soluble soluble: 7 iS bevnai |. | 0G Biss yel. prisms.. . 
5152? v. soluble jv. soluble /105° Py wri’ rhombic/w.. . 
6|2. 365 picts ......s0luble hupadaend .. (LOG? Gs He SPREE ons) Cais 
7\s. soluble |v. soluble |........../35-8° 172-3° small needles 
AT dasa e Tie | soluble pisRid on natal Rd toeaAe: 120-1° silky needles. 
9iv.s. sol. © abs. oG,.c0 Chlolewiete.t.. babes DOT es bh thee beeen, 
10}, =. aes wu soluble SOV Oe) eat. 11842 
we ora) soluble Sr SP PRO MARE SO AW be 106 12215? BET ESMAL, orn ts 3 
12/0.2 ms ore) 37° 263° long glit. crys 
13)s. soluble ora) oo 4) ae dec. long crystals. 
PATA IM EMGI EL PL ODA) coeds as ccc oe B2Or dist. in vac.|powder...... 
15|0.415- 42!°9 |mod. sol. {soluble 180° ..eeees...|{V. fine needles 
BDU AA ee 2K, PE EN inn laketa's oJ bai aepae 204° sAateig d 
17\v. soluble |..........|soluble 238° dec. |—anhyd. |large irreg. pr. 
18/6.5c.c.48 |790e.c."" |926.¢c.c.17 |< —195° |—44.5° SUNG PRG FG 
A het eae Sea soluble soluble Aan tage, sx \L2L BP it ay) | at: BOOT Pe 
20|soluble oe) 00 +H,O,—17°|114—5° oe ie 
21/soluble soluble soluble 6° 144° dee. jlong crystals. 
W2\ oe ele. soluble soluble 79° 213° rhomb./chlo. 
23 ore) ora) ora) B22rIG)\ ., (£40.79 C0. | ene 
24 oe) ora) ore) eth, 140-19 colorless..... 
251207" ora) oO $i.)),00. .|48..8° GC. no CID ola 
iene NIMS AIA... CEA a tk aoe ted chy ltd. . (1683 62 top .-leice VOT OR 
27\1.6 oe) oe) —92.5° LOT 6% sie PADIS 
ee tekst ...... {SOLUBLE ASIDE. . |A8-9° Ri aAL ge 
29 ore) oe) ora) Hole ites dels « (Ohee COIS It ene eeraG 
30|soluble Rien cds «whet htethawtl ore 49° 
3l1jinsoluble [soluble soluble eth es [158.20 its pen emee 
SP ye oS SARS RR oy (ine ae 230.7 AO shed ats 
33\soluble v. soluble |v. soluble [58° Danie leaf./dil. al... 
34\s. sol. hot jv. soluble |v. soluble |140° ep acs sae leahets sweats 
OWE EA AS in ora) Ale a eae tad iL be; SeP RE SLY Pt 
Se ee bilo Sw ene are the Pie aceepys s|LEG. 1° SEP ase Hae 
1 Cees Suna ora) oa) 5 Me Rete Mera 8B: ey fy PUD LS: FoF 
38\v. soluble |v. soluble . |soluble 59-60° 198-200° flat pris..... 
my. Seaoludediis 10O)...). ... cif olivia... 112-6° colorless... .. 
ET AEN OR HL. 2 0 aie fai Vo Socn st Fiblod Valdes Rh tine 46.5° 
PINRO AN ccs Vac Head de tel d oy ois BAP 36.5° Oe Ga ew? \: 
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Specific 

2 Gravity. 

S Name. Formula. Water =1. 

a Air =1 (A). 
iiPropyl: cyanide.....,....4..: CH, {CHL CHiIGN. Jom ..ns .10|0.7961* 
Diet Dera, 2 feey. Uf a (CH,.CH,CH,),O ...... .|102.12/0.7465* 

Sea UOTIdGs f.-0. Senet aa CH;.CiL CHE h..éhc 21502. 0G 1a 
At OPO BECKY: aoa «thie Sasso cd Je HCO,;.G,8, ©. aiake. 2. pee SuOGIOE -9095¥ 
Digegivcollate. Moe... C,HijOM: -dctides 20) . Obes OS aie 

6| hexamethylene....... C,H,.C,H,,. . iuuind. . 1826-15 Gee 
Givbexyl ketone, (2-271... CHP COL Else iices 4 Seer ote 156.16)0.824° 
Sinhiodidetiee. 22 8h. CH,i;CH;.CH.I.. +. 3... ORO e ie 

9 poe 1K.) Whee LE es CHy.CH.GEals .|170 .03}1 . 74238 

10} isobutyl ketone.......jC H. .CO.CH .CH(CH,),. .|128.13/0.8137 

11) isovaleriate (K.) MOE (CH,),CH. CH, .CO,.C,H, .|144.13]0.86238 

iZietsmercaptan, ... 2500. .; CH,.CH,.CH,SH . 476 JIS). to eee ee 

isiigimustardioil.... sath... C,H,.NCS. ea eee nibh 0 ROL, AIO Ree 

PAS nitrate ue t.cr wk wade. C,H ANOss34 102%). <i] LOS Aen 

SOIMMMUILTIAEG, fh, << js ow iejoie = C,HAINO,. 22.6: s 2. pe Soni Oasis 

IGpephenol’(m.).....b0u.. CHC, OH ©. 5. 2) 186. 20 

17); sphenyl ketonedsu... ..|G;H,,CO.C Hy alhatine....... 1148.30) Dane 

18) { propionate... ii... C3H,:COs.C, Hy 6.0... 1 GRO Ores 

(oles pyridine: (a )s.2ebS ll... Cro Nee Os... « 2MSieaIs 

Qi salphidb.\i2.«cawh Ley (CH, CH, CH ys S. .|118.18]0.81417 

2liPropylenes) il. skh... CH,.CH: CH,. w.....| 42.05/1.498 

Vaedbromide). wi... IX CH,.CHBr.CH,Br. e. «s+ | 2OILOML Ben 

Bowecbloride 1; o.k oe stheL;. CHAGCH GL CH O° Via 112.95/1.1656'4 

24) -Jodidelias .. Ae ARISS CUD ORAG Hehe poe 295 .99/2 . 561475 

BOW Ge ORIG ite sts, o.04) stele’ « CH, (CH. CH,)O.. 58 .05)0 .859° 


26|Propylidene-acetic ac.. ..|CH,CH,CH: CH. CO, ie {100.06 0.9921 
27|Proto catechuic acid. .3,4. (OH),C, H,.CO Ha tenen@hs 172.07|1.54154 
B8\5 aldehyde, ..... Si@h.. 3.4(OH),C,H,.CHO..... 138.05]... .. 


29/Pseudo-cumene........./1: 2: 4C,H,(CH,),.... >. ./120.10/0.8810%8 

30] « Cit 71K) Oe 1: 2: 4C,H,(CH,),...... ./120.10|0.874538 
31/Pseudo-cumenol........ 2:4: 5(CH,),C,Hy.0H . . |13Gi0)s eee 

*32| phenanthroline....... C,.H,N,+4H,0.. 1252: 211. eee 
BolPur purring s 224 cee (OH),C,H < (CO), SO,H, 25606]... asinine 
34/Pyrazine ail, 3s. veces st. ol IN (GEL CHD or Nite on 80:11). -2osiee cee 
30|Pyrazole...........1..|—-NH.N.CH,CH.CH—...} 64 Ti) Sienna 
BUI VEAZOMNUGs A, ola ae ey Nee agen Ser hoes + 66.13} ve 
Onibyrenetdonty . . WUE SBEL.. OFe Ss a . » 1202, 081. 5 aiiaiaceeeee re 
38|Pyridazine.........11..{N,<(CH.CH),>... ...{ 80.11/11, 110848 

BO) Pyriding .e okt. 450 Oe oe CH < (CH. CH),>N.. We 79 .08/0.9779% 


AQ ACE (TO irk ce ae CH <(CH.CH),>N.....| 79.08/0.97638 










Water (w.). 


ORGANIC COMPOUNDS 


Solubility in 100 c.c. 


6 © © ete ans 2 fevfie pe of. ¢ 


o eful 6, mb eye eo) © 





eo Rees Seve «ae eRe 





ora) 
LL leas re ore) 
11\insoluble oO. 
12\v. s. sol. soluble 
13}. a) 8 
(yO ea ee soluble 
LSP OE . 1). soluble 
16\v. v. s. sol. |soluble 
DAK cai .. . {soluble 
18's. soluble oe) 
20 insoluble  |soluble 
21/44.6 e.e. 1250 c.c. 
22/0 . 24579 soluble 
2310 s2727° 
24 
25/33 ore 
Bie NE acest. ws 
27|1.914 v. soluble 
es 5.0 v. soluble 
29). heey 
BONN aiu.. 4, soluble 
3l\v. v. s. sol |v. soluble 
32/)mod.sol. hot/v. soluble 
33\mod. sol. — {soluble 
34 ove) v. soluble 
35\v. soluble |v. soluble 
36 ore) ore) 
Bile el Steeda 2) 1: 37 
38 ere) v. soluble 
39 oe) ee 
40 ore) ore 


Alcohol (al.). 








ova) 
ove) 
soluble 


‘|soluble. 


soluble 


ie.@) 


‘soluble 


soluble 
mod. sol. 
v. soluble 


v. soluble 
s. soluble 
soluble * 
v. soluble 
v. soluble 


v. soluble 
v. soluble 





. soluble 


oe) 


Ether (et.). 





(6) 





Melting 
Point, °C. 
C. = Cor- 

rected. 











Boiling 
Point, °C. 
C. = Cor- 

rected. 





ee ee wee wee 


ated fee) 0 Pah eo 


o fa Je, Gye" se? De 6 


Pe a eewnele mm @ 6 #8 © 9 i's « io os. © 0.) © 0) '® Pe love eo he f.® 8; 6, eee a tel 6) 0 0 


1165-8° 








<—180° |—48.2°749 
ere ee tke te honte 
.196.8° C, 
227° dec: 
J, AM «hae Fo 8 
9.5-10.5° |200-1° C 
199° dec. |... 
153-4° dec. 
169.8° C, 
Jit, . 5 /168=70° 
71-2° 234—5° 
173° dist 
206" dec. 
A7° 1d Sis 
69.5-70° |186—-8° 
ene oa eating 9 ACB: hg 
148—9° far > 360° 
— 8° 2087782 OC; 
— 42° 11522°¢ @: 
o.efl13.5—-4.5°% 
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Crystalline 
Form 
and Color. 





et ote) s altel @ 6 ahere Ve 


ee ee wee ee ewe 


“eer ee eee esee 


ee ee wee we we 


. .|141.5-2.5777| agen ae 


ee ee ww ew wee 


ole 6 ig em eweme oe oy ele 


.|(moncel. need.. 


flat cryst./w. 
colorless... 
fine needlesw. 
thin need./. . 
red need. /al. 


tb./et.;pris.w. 
long need. /et. 


monoclinic... 


a? fe Cae ler She Ter ee e's 


cw tie, = 0 wae Ore 


colorless. .... 





* Soluble CS,, hot benzene, and toluene, 
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Specific | 
M 











s olecu - Gravity. 
S| Name. Formula. lar Water =1. 
2 Weight.| Air—=r1 (A). 
1 
1|Pyridine purified (K.) ...|QH<(CH.CH),>N..... 72 .08|0 .97238 
2} penta carbonic acid. ..|C,N(CO,H),+2 or 3H,O./|299.08). 
3| sulphonic acid (3)..../C,H,N.SO,H~ ..... .|159.14).. 
4| tricarbonic ac. (2, 3, 4)C,H,N. (CO, Hy; +1}H,0 238.10). 
oiPyrocatechini 276. (Fitii7.. 0.G,H,(OH)5. 25 .. .|110 .05}1.344 
GO\Pyrocolle. 6. Oot. wen rs « C,H,N <(CO),>NC, fie 1186.13) .2aaeee 
7\Pyrogallol............. 1: 2: 3C,H,(OH),...... ./126.05/1.463?° 
S) eatrimethyl ether Ui). ..112).2830,. 0 (OCH). ie. 168 .10}1. 111848 
9|Pyromeconic acid....... C.H,03. {112.03}. 
10|Pyromellitic ac. Os 2, 4, 5)IC "H,(CO, H,), 42H, Ri . 1290.08}. 
11|/Pyromucic acid.. ss oes Matt, eae 112.03). 
PAP YrOne ss: ae aes. ee - |CO <(CH. CH),>0.. 96 03}... AOR ead 
13!Pyroracemic acid....... CH,CO.CO,H. 88 .03!1 .26497° 
14|Pyrotartaric acid......./CH ‘CH(CO, H)CH, CO, H [132.061.4105 
PEM MELOLe mentees te;s he eee a <(CH.CH), SN ia 67 .08/0 .9669% 
ipPyrrolidine, ... 6 3 NH <(CH,.CH,),> 71.11/0.8520” 
E7iPyrroline. 7: 150 he eas NH <(CH,.CH), > 69 .10|0.9097% 
POUR VATOUG So siate ew rrehhar CO(G, BNA): 9... >...) 164.10 ae 
LOIPyruvic acid )..s0al.).,CH..CO COM aa, 88.03]1.288% 
20/Quercetin. 3... 20. alas C,,H,,0,+2H,0. . 33812)... Li 
eliOuercite. (d.) hme a CH, <[(.CHOH.),], 164.10}1. 58458 
>CHOH 
22|\Quercitrine. ... ci). ../C,,H.0,,+2H,0. .......|698 -24) a eee 
23 Ouinaldine.. 64) iene: py. 2.C,H,N.CH,,....... .[143.11]1.1013%° 
Ad Ouinic acid 20. 52.62. (OH),C,H,.CO,H . . .{192.10}1 .637 
eo Ouintc “acid 2:52 SA GUS ot CH,0.C,H,N.CO,H. ate 203.11) 5-25 ee eee 
Pie OPINOUUEY oh a sr tw: ste, | CH, CHL _CH. CH _ |129.10]1.09472° 
27 “t GS Paes. CH.CH N.CH 129 .10}1 .093%8 
28/Quinolinic acid.........|2: 2: 3C;H,N(CO,H),. 167 05k oxen nee 
20 Oiinonest:. . ee Rk CO< (CH, CH),>CO.. .|108.03}1. 307-1 318 
30|/Racemic acid.......... (CO,H.CH(OH).),+ H,0 168°.07|1.697 
6 liRatinose le RS: C,,H3,0,,+5H,O....... ./594.34/1.465 
oetResorcinel),. 7. ...a08). 2: m.C,Hy (OH) 718 Vd.) /E1LONOG|1. 2a tee 
33} dimethyl ether....... m.C, KOCH sat .|138 .08}1 .061718 
s4Retene ved. eee 2h S C, id, .|234.15}1.13 
DO URIEIN Iter, oe on pe = CH ,[(CH(OH)},. CH, OH .|166. 12) 
36|Rhamnose............-. CH,[CH(OH)}, CHO.H gO|182.12)1. A708% 
37|Ricinoleic acid......... CiHetOH COM. f= 298 .28)0.945" 
38/Rosaniline............. 2 1319). 2012 Seiten 
39 a 48M eben ii op Ma voa (NH, C oH) 00H. . .|3805.18}. . 
40|Rosinduline............ CAHN case 1382 1b 2a 














ORGANIC COMPOUNDS 















1 00 
Ziv. v. sol. 
3\v. soluble 
4)1 215 

5\v. soluble 
6\insoluble 
7\448 


9\soluble 
10)14.2'° 


M2 tae” 
12iv. v. s. sol. 


13 oe) 
14/66. 77° 
15\insoluble 
16 ora) 
17\v. v. sol. 


18|v. v. s. sol. 


19 
20/0 .35 
PA dB Ry 


0.8) 


22/0 .04?° 


DO ent. .:'s 5 


24|40° 

25\v. s. sol. 
26\5 

27\s. soluble 
28/0 .55 
29/s. sol. hot 
30/20 . 6?° 
31/14?° 
32\147 31-4 


Water (w.). 


EBS 05 wh oo bA0) 8 1 @ 


Solubility in roo c.c. 


Alcohol (al.) 


00 
v. s. sol. 
mod. sol. 
v. soluble 
v. 8s. sol. 
10078 
v. soluble 
soluble 
v. soluble 
v. soluble 
soluble 
ore 
v. soluble 
v. soluble 


v. soluble 
io.) 


“lv. s. sol. 


0.25 

s. soluble 
be 24i$e 
soluble 
soluble 

s. soluble 


v. soluble 
2.04 


0.120 90% |... 


16 b> 

soluble 

3 

v. soluble 

s. soluble 
oa) 

soluble 

soluble 

v. soluble 


‘ly. soluble 






Ether (et.). 


CO 


. }Vuwe 8: Sol. 


insoluble 
insoluble 
v. soluble 
v. s. sol. 
Solor 

v. soluble 
s. soluble 





v. soluble 

v. soluble 
ore 

v. soluble 

. soluble 


oa) 

epeolubia : 

0.80 

meohitiae 

V2 V. 8. Sal: 

sol. sol. CS, 
ore 


v. soluble 
v. soluble 








v. soluble 
soluble 
soluble 

v. s. sol. 








‘0° 


Melting 
Point, °C. 
C. = Cor- 
rected. 


aye 6 6-6 .¢ 


dec. 220° 


249-50° 


104° 
268-—9° 
132.5-3.5° 
47° 

1 ly 


266° anhy. |». 3 


132 .6—4.3° 
32. 5° 
13.6° 
Lins 


aie 2120-12 
seed. 1875-8062 
ye loQ—12 


13.6° 


.|313—4° dec. 


234° or 225 


168° dec. 


wee e: 6.6 


1161.6° C. 


280° dec. 
—19.5° 
Sites 
iSa7° 


_ ,|205-6° 
_|118-9°anhy 


110° 
<-17° 
98 .5° 
1212 


. . |92-3° 


00 
insoluble 
soluble 
v. Soluble 


16-7° 
188-9° 
198-9° 
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afl A Crystalline 
Che. Cc pre Form 
rected asad 


113.5—-8.0°\colorless..... 
imperfect reg. 
. .{need. or leaf.. 


oie ete, oC fod dC ep lave 


A: fe eeithombatapor 
245° monoclinic.. . 
sub. moncl. tab... 
293°, 105°° |thin leaf.& ne. 
241°C. lg need /dil.al. 


sub. 100°+/prisms...... 
J oqe8 i ftticketab s/w: 


sub. 100°+ |monel. prisms 
210-5°,97°3|prisms: 2-344 
165°, 65°" |) eins ndeeeees 
......|/triclin, prisms 
see... |trimet. need } 
165° dec. /et. 
sub. part. |lem. yel. nd.. 
-:.. Riga oh popeh seis 
...+biwwsefyel.meed.or lf. 
246-7° fess eae HS 
dec. moncel. prisms 
sub. part. |yellow prisms 
240°. 4—1..3° |. nn Bee 
. |237-8° usually yel.. . 
dec. moncl, prisms 
sub. need. /yel. m’cl.pris. 
yo.) t.. .aibeleliniessa 
dec. 130° |crystalline... . 
280° rhomb.tab./w 
OTe vol.withste’m 


390°, 135°° jleaflets/al . .. 
vgs oceea,2| hhelingprise/a- 
.}monoclin./w. 

cryst. mass. . 

need. or tab.. 
. .|red. leaflets. . 
. .|brown lf./et. . 


ea et? 
dec. 
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Name. 


Number. 





TRosoHO elder Te sane ok Waser, Pe ome 

2\Saccharic acid (d.)....... G, ‘H,(OH), (CO; H), rE 

Sjoaccharing (d:)2i55.%.. (C.EeO) er i 

4\Saccharin gd 2: .c sence. - C.Hyck, SoU EL <tc 

2 

DO SAHOMPOMA, . ci... oh =e Cibo OH ts rea 

6|Salicylamide........... OFLC Hs CONT ten: 

WI SaNCyHE Heid Tae. £24)... 3 0,OHiGAH GOR aewerase 

Siemace tater AW ae. GA sO RA GAls bib ba ee. 

9} phenyl ether......... 0.0, HO CH COLMA 
1Oemdidehhyde (Ki). 20%... 0.0 RCO HEGH Ossian 
Mywantyditde «3 22S)... Cy ere 
U2 Saligenin th. =. hi GOT... OH.C,H,.CH,OH 
13)\Salolsee'Phenyl salicylate. (22. SG ee 
tA Santonins) yc 25 b VGA Ls 1: Cetin Oar es 
15|Sarcolactic acid... .|CH, CH(OH). CO, He ae 
TSIPAUCOSIUG abi. clsu ern are CH,NH.CH,CO, H ‘ape 
DNS KE LOLAME 6... 2 oda We fens C.H,N. antes 
18\Sebacic acid co, H. (CH,),CO, Hie 
19|Semicarbazid........... NH, .CO.NH.NH,. 
20\Silicobenzoic acid....... 0,H,.Si0,H Give 
Z1)Silicon tetraphenyl«(K:) ciSi(CH Ae See ae oe 
22) triethyl phenyl... ICH -SuUCAH one. 
23|Silver fulminate........ CAgiNeO a eee 
24/Sodium ethyl.... NaC,H,. ; 
powell yterate:..22 ho NaC,H,O,. ok oe 
26|Sorbic acid. af CH, (CH: CH),CO. Hier 
BAOOr DINOSE NM, 5... Os ts Cari .Oe 
POSORDITEM Ao. 18... hI C Os +H, Ov mas 
29/Starch... .|(CgH,,0;)% £ —46- 502. 
DUSteaLiCra Old ire soa Hin ethene CH (CHS;,.CO.Fi tae 
alivnaldehyde:. ol). Uiee te: CH,(CH,),,CHO. . 
seiannydride,. i... en.,.': (CO. . FR@)) [0 eee ee 
Do SUCATIMEN YS) (csaehe remiss). (Ui, HO)).C, beeen 
ot Stearolicvacid (ts. Uk.....1C, HCO, Hanae 
DOWLOATONO I ses lays eles (C,H 4).GO: 
SG Stilbenswir .. sss... C,He.CH: CH. C, rt 
a/|Styrene (e620... be. a. CG, Naf CH: GH? 
SS OUVETIOMELA . 14. eA CO, ,H(CH,),CO, Fe 
SHIOUDELONETS a... cae Rabies =<. (CHACH. CH): SCO. 
40\Suberyl alcohol. ........ 











Formula. 


< (CH,.CH,.CH,),CHOH 








|174. 
112. 
114. 











Air = 1 (A). 


Specific ] 


Gravity. 
Water = 1. 


.426-1.434 


“16538 
“161325 


. 1866 


ow nee wl. eee ete 


86212 
719798 
9707 
.9121% 


9685" 


. 9595"® 


{ 










Number. 


v. s. sol. 
v. soluble 
1315 


0.4305? 


s. soluble 
0.22067 
v. s. sol. 


COnoan *& WNHe 


10/s. soluble 
insoluble 
12/6. 72? 





or) 
16\v. soluble 
17\s. soluble 





18)0.02> 0.4% 


19/v. soluble 
20\insoluble 
21\insoluble 
22\insoluble. 
23/0. 0751 
24|. 


25 asennt ae 


26\v. s. sol. 
27\200 
28|soluble 
29\insoluble 
30/insoluble 
31}. 

oe 


34 insoluble 
35 





37 insoluble 


38/0.08°-0.167° 


39\s. soluble 
BN SA hoe a: 





* Sol. 2 in amylacet, 5 in ethylacetate, s. sol. 


Water (w.). 


3.3415; 85% 





v. v. s. sol. 


140.027 


33 nee 4 


Siege CET oe Ae yA 





ORGANIC COMPOUNDS 





Alcohol (al.). 


Solubility in 100 c.c. 


Ether (et.). 


v. sol. hot |mod. sol. 


v. soluble 


3.12/90% 


soluble 


49.6315 
v. soluble 
v. soluble 
soluble 
v. soluble 
v. soluble 


ore 
s. soluble 
soluble 
v. soluble 
soluble 
sol. KOH 


v. s. sol. 





s. soluble 


k 


insoluble 


oo 





Melting 
Point, °C. 
C. = Cor- 

rected. 


abt. 270° 


220°dec. 
201° 


. .|189.9° C, 


150.4715 


v. soluble 

v. soluble 
ora) 

v. soluble 

v. soluble 


1.31) 

ora) 
sol. lig. 
v. soluble 


v. sol. chlo. 


v. soluble 
v. 8s. sol: 


.|soluble 


etal: l NH insol. HNO, 


solaile: 

v. soluble 
s. soluble 
v. s. sol. 

insoluble 


0.113995%|soluble 


v. 8. sol. 
s. soluble 
s. sol. hot 


v. cee +f 


insoluble. 


‘soluble 


v. soluble 
s. sol. hot 


0. en abs. |7 .8814 


sire 
v. soluble 





oa) 
0.809 
soluble 


169—70° 








159.05° C. 
132° 

113° 

20° 
200-—20° 
86° 


pate Ae fees 


95° 
133-3 . 5° 
96° 

92° 
230-1° 


exp. 


228° dec. 
..|thombie. . 
..{erystalline. . 
.{amorphous . . 







Boiling 
Point, °C. 
Cr= Cor= 
rected. 


dec. 


volatile 


sub. 


230—40° 
270° dec. 
sub. 75-6°° 
dec. > 140° 
355° dec. 
196... 70748° 
dec. 

sub. 100°+ 





sub. dec. 
-ooeyrup eine 2, 
.|\rhombie..... 


26569785. 
294 . 50100 





o.oo pee e. 0) ew 6 








9910100 
212-3°” 


260° 
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Crystalline 
Form 
and Color. 


red leaflets . . 
large rhb. pris. 
monocl. 
/acetone 
rhomb.|f.orpr. 
leaflets...:5°.... 
fine need./w.. 
fine need./w. 
leaf./dil. al. . 
bright yellow 
yel. amor. 
rhomb, tab... 


trimet.t.or pr. 


glit. leaf./lig. 
feath’y cryst. 


.|pris./abs. al.. 
.|glassy/et..... 


fine leaflets . . 


.|small need... 


.|white powd.. 


needles/w... 


leaflets: ..... 
seales/ether.. 


. .jerystalline.. . 


long pris./al.. 


..|leaflets...... 


306-7? 


Ht46 oe Cais ; 
300°%>152°° hosts or rita? 
178. as 9.5°Cl|oil. . 

.|184—5° C. 


eo ee ee we wee 


monoclinic... 


bz, v. sol. HNO,. 
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Name. 


3 
a 
| 
3 
a 


1jSuccinamide........... 


we (= 6s tee eae ‘oe 
eee eo) ee ee (ee 


cen @ 6:10 0 ce iy 68) Bie. 











CO,H (CH,),CO,H. 


.|C1CO(CH,),COCI 


Formula. 


NH,CO.(CH,),.CONH, .. 


<(CH,.CO),>0 
<(CH,.CO),>NH+H,0. 
Ca s ae 
NH,SO,,.0,H,.CO,H. 


Lhe 6 sop, 


NH,SO, CH, CO,H. 













. way nena 6 ce 


14 ~ a ‘e 

nt 5 ce (a3 (p ) 
16 a aancek ray BEI Suet os 
17\Sulphonal. . 


29 “ Ne aS 
23 ex (1) 1 Suh: 
2a same) alee. ties 


a Netto! © © 0. ©, te © 0, “e+e © © 


27|Taurocholic acid. . 
28|Teraconic acid. . 


29\Teracrylic acid . 
30/Terebic acid.. 
31|/Terephthalic Fal Ge ). 
32| aldehyde (p.)............. 
SO APMDIEMIEG A991). o:cveis = sa Rilo 
34|/Terpenol. . ae 
35 Terpentine (pinene yn eee Ae 
36/Terpinene . ‘ 
37|Terpineol 
38|Terpinolene. . 
39 Tetrabrom-benzene (3D. 
40 + (as.) |1 





C,H,,0,. 





NH,SO,.C,H,.CO,H..... 


_INH,.C,H,.SO,H + H,0... 


SO,H.CH,.CO,H + H,0. . 
(CHD SO, dr! 
.|CO,H.C,H,.SO,H + 3H,0 
CO,H.C,H,.8O,H +2H,0 
‘|CO,H.C,H,.SO,H +3H,0 
ONSH. 

|(CH),C0, C Ha ‘i: 
CioHie 


14**10—' 9" 
‘|. CH(OH).CO,H], + H,0. 
CO,H [CH(OH)],CO,H 
CO,H [CH(OH)},CO,H 
[.CH(OH).CONH,|,. .. 
OHCH(CO,H),+4H,0 
NH,.CH,.CH,.SO,H.. .. - 


_ ICH INSO SOM. 
.|(CH,),C: C(CO,H). 


CH,.CO,H. 
C,H,CH: CH.CH,CO,H.. 


AC, 'H,(CO,H),.. 













168. 
150. 















Specific 
Gravity. 
Water = 1. 


412318 
588”° 





«0, 67S) otto! Be Sal e: 


8510! 


» Ooms SpLte” enyer ls Maw 


oO e Gen ee oO 18 8 Bee 


0. eee « phe al eve 


81554 


858720 
36470 
935720 





. 02777 









Number. 








10.45% 


Water (w.). 


ORGANIC COMPOUNDS 


insoluble 


215.820; 28.185/9 9915 


3\insoluble 
4\v. soluble 
6|198.6'? 
7\v. soluble 
8iv.s. sol. 


10|1 . 108?° 
11|soluble 
12\insoluble 
13/50 
14\deliq. 
15\v. soluble 
16} 00° 
174215 -"6 C7199 
1 et af 

19 
20\20 

ZU 2568 
221139 
136.6 








25\v. soluble 
26/6. 51? 

27\v. soluble 
28\v. soluble 


9iv. v. s. sol. 


v. sol able a 


mae Ne ee Tee 


soluble 
mod. sol. 


0.4 

v. soluble 
v. soluble 
v. soluble 
v. s. sol. 
v. soluble 
s. soluble 
v. soluble 
v. soluble 
. soluble 
50/abs.7® 


< 


v. sol. hot 


167 


es te eES 
v. soluble 
soluble 

v. soluble 
insoluble 
v, soluble 
v. soluble 


© abs. 


v. soluble 


Alcohol (al.). 
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Solubility in 100 c.c. 





Ether (et.). 


insoluble 
1.1915 
v. s. sol. 


veo ile 
s. soluble 
WBe solv 
insol. abs. 


s. soluble 
insoluble 


.|v. soluble 


v. soluble 
v. soluble 
0.7515 


sol. acetone 
v. 8. sol. 


0.4 


insoluble 
s-soluble. 
insoluble 
s. soluble 





m0 4. is) 6 


‘ly. soluble 


v. soluble 


S8 oF Ot 0, 8, See 


soluble 


. |insoluble 


v. s. sol. 
s. sol. hot 


8) 


242-3° PAVE EPEA Bod 
185° 235° 
119.6° 2618 

. .|125-6° 287-8° 

. .|16-7° 190-2° C, 

MI1T8922°'C. 
165-7° 
238°:C. 

NES Yes 21) A (ie a A 
Gharsli 280° +h eee 
Ge ar eee BF 
15am. . |e: Pi 
130° anhy. 
141° anhy. 

Papeete wis. | aidirnu LAL See 
Le: 

125-6° 300° dec. 
Per tatctiee 2 (LL 1G-4- 
158° dec. 

Teese B Ol 6 sce! 

.|140° anh. 

BOSAL OF is LeBow als OM 
170° 

185-7° ae 

88° dec. 

164° dec. |—anhyd. 
<—18° 226-8° C. 
174° dec. 

no m.p. sub. 

116° 245-8° 
222° Pee 

. |69—70° volatile 

va (LEGA HORM 

Ante th fetes 1179-82? 
Ba" 218° 

As idee) SS.  [LSSE5S GC; 

.|174—5° LL Eee 
98.5° 329° 


v. v. s. sol. |v. soluble 


Melting 
Point, °C. 
C. = Cor- 

rected. 








Boiling 
Point, °C. 
C. = Cor- 

rected. 


Crystalline 
Form 
and Color. 





.{needles...... 


monoclinic... 
trimetric/al.. 
octah./acet.. 


./monoclinic. . 


.|rhombohed . 
.|seales. . 


flat pris /w.. 
rhomb. tab.. 
pris. tab./w.. 
tablets..... 


. pire trimet.. 


eo fate e te eS a [eure oene wes fe ia) ere 


./V. sm. 
.j{amorph. pow. 


thick prisms. 
. [acetone 
leaf. 


.|jrectang. tab. 


monoclinic .. 


.|monoclinie . 
.(rhombic.. 
Sas 110°+ prisms/et. . 


tetrag. need... 


. |\deliq. needles 


triclinic. .... 


mono /al .. 
needles .. 
fine need /w. 


thick pris. ‘or 


oil. . 


nena 
FOR 2. 


.{monoel. pris . 


fine needles. . 
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ao 
" Name, Formula. 
Bi 
1\|Tetrabrom-ethane (s.).../CHBr,.CHBr,. . 345 
2in-ethylene ... GEM. . .. CBre@Brs ae 343 
3|Tetrachlor-aniline..... ../2: 3:4: 5NH,.C, HCl,. . /230 
4 ET RG > | 2a BORON Ee C.HG,. .|230 
5| -benzene (s.)......... 1:2: 4: 5C,H,Cl, ee aes 215 
6 Hy (a8.). sa, > ROC Ch eee 
a iy (via) ee 17273340, BiG ov. bile 
Sil. -ebhbrebi.\. Foy: eli beht es 2 CCl,.CHC1.0.C,H,. 211 
oN eethylene’. Jh.ccaleded is GCE i GG) toe tA: 165 
10). -hydroquinone..... -|(OH),G,Cly. Joe... 247 
11/Tetracosane (n.)......../CH,(CH,),..CH;..... 338 
12)/Tetradecane (n.)........ CH ACH.) giCHex. 2. -Bkides 
13)Tetradecylene (n.).. .{CH,(CH,),,CH: CH,. .|196. 
14|Tetraethyl-ammoniumhy.|(C,H,),NOH.. Leena 
15). —benzene (s:).°.2... 4.2: 142#425C HAC, HDs si Ap90: 
PD ESI COUN, tie ia eee ke (CAs Ay sie. .../144. 
17|Tetrahydro-benzaldehyde|/H,C,H CHO. ../110. 
18} -naphthaline ()....../C, fk rere vs". 
19} -phthalic acid (A’).... .|C “H,(CO, Hes dobia . Jad TOR 
20) - -quinoline (K.)......./C,H,, faye re 20 {1333 
Ape LOMIGME:: 4 /n'e sa. 54,0h4 yeh CH,.C, He a }eOGR 
2 ZOMe Mn RVIENG «4 asthe oe C -H, (CH, ve oy ot 11104 
23)/Tetrahydroxy- pen )/1: 2:4::5C 'H,(OH),.. ... (142. 
24; -benzoic acid.. .|2: 3: 4: 5(OH),C,HCO,H |186.. 
25} -quinone.... |O Se aes .|172. 
26|Tetraiodo- ethylene. wide oak Clie . ai(oaue 
27| -pyrrol . GTN Bet. .|570. 
Tetramethyl 
28} -ammonium hydroxide reais O 1. eee 
29). -anthracené} $2-nG% ».: .|234. 
30| -benzene (s.)... d 1; 2: Pe 5C, H AGH eye.. an 134. 
31\.).-benzene as’): aig. --..|1e 2438s 5C, ake (GE). hae 134. 
32 (vi )% . (lt 28cAC OCH.) 7). am 134. 
33) -diamino-benzophenone|CO[C,H,N (CH,),]}....... .|268. 
34 «« __ -diphenyl-amine|NH[C,H,N(CH,).},. .... ./255. 
35|Tetramethyl-diamino 
36| -diphenyl-methane (p.)/H,C.[C,H,N(CH,),]})..... 254. 
37| -triphenyl-methane...|C, H sCH[C, H,N(CH,).},. ./330. 
38 Tetramethyl-silicon...... (CH,),8 SAE ee ee Gr ase 88. 
39 Tetramethylene-diamine .|/NH,.(CH,),.NH.,.. .[2H,O} 88. 
40| -tetra carbonie acid.. .|1, 1 2,2 C,H,(CO,H),+ |268. 

















Specific 
Gravity. 
Water = 1. 
Air =1 (A). 





.86|2.97167 

84 

i$7|. -ahigioeaee, 
OT]. Oe taie. 2 
82/1 .85874 

.82 

85|1 .418215 

.80|1 .6312%* 
82)... eet Ee 
.40/0.7786'% 
.24|0. 7645 

24/0 .7745% 
18)\0.8884% 
56/0 . 7682 
08/1 .0091° 

10/0 .934% 

OS] . xslehe ricer, -Nenea: 
13}1.05628 
10/0.8048% 
12/0.8019% 

05}. 

05}. ; 
03}: ulead 

88/2 . 983° 

80)... .alWadwe see 
23). 

LD. a3 nee 
12/0. 83807 
12\0.8961% 

12/0 .8816° 

24) . 

29}. 

26] . 

oP eke 

50) <1. 

18) Sor Se 
10}. 





* The crystals from benzene melt at 102° 
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ORGANIC COMPOUNDS 






















Melting Boiling : 
Point, °C. Point, °C. Sayera aoe 
(e. = Cor- Cc = Cor- orm 





and Color. 






rected. rected. 




































Lin Ta7ais spells fee LB US Oe 
Pe EP Pel atl e as se gle 100°%° tablets... ... 
3\v. sol. bz. |v. soluble jv. soluble task Pee: 4 
5 mod.sol.CS,|s. sol. hot [mod. sol. {140-1° 243-6° C. |monel /CS,. . 
at a ae v. s. sol. pee oe OU+ Le. 246° (needles... ... 
7\v. sol. CS, js. soluble |v. soluble |45—6° 254° needles: 3)... 
eae ee fIPeteds 6 4 }189./7° 
RI ie Lis avs Seeds essieca'] or aceasvabore ve a LOL? ni. GEISHA HE. 
|10 insoluble |v. soluble |v. soluble |232° sub. dee. | f{moncel. pris. 
11}. ..|50.7-1.3° |2438324.1°1] bz. 
12). A155 252, Sa Cum lsote wn. 
Eoin oe SaaS ST. ..|-12° 240-6° Wii varwe ta yt 
14\v. deliq. soluble .|dec. 190° dee. needles. ;. 7.4 
Dee eee es 5: {18° {250° C. 
16 insoluble pais! 
17 insoluble . .|186-8° 
jf) ee 2 ee Pete ksc's . | 2084122 PUP. Oat 
19\v. soluble Str. see A LoOtded, |. |... 40a. : leaflete/w. 24 
20\v. s. sol. 00 0 (abt. 20°) |246-—50° wh. ->yel.... 
VE ep tay Fert pomeee. & Beis tes se + |LOS—BevOt ; 
tle < hae eae EAs, Cae PM hae tae dee oboe DAI. Saas 
23)mod. sol mod. sol. |v. soluble |215—20° sss oe ss SIDE leaf; /ace. 
2 Ca eee MSO lig | ).c8 .nc2)e ALATA 8? ......{eryst./acet. e. 
25\s. soluble |v. soluble js. soluble |no m.p. veces see MIDIMISHNCry Str 
POVanOl CS 1! PBL. soluble 192°C, sub. —> tab./monocl. pris. 
27|0 .02 5.8'5, 90%|50; sol. bz. jno m.p. dec. 140-50 yel. n./dil. al. 
2322 eo** Fiv..soluble |... e020 2% 62-3° dec. deliq. eryst... 
EES INCE So. | ss wie aa! So et [ADU LOU Abas ne tesa b otis feee es Awe 
30\v. sol. bz. |v. soluble jv. soluble |79-—80° 193—5° moncl. leaf... 
Bl); WP Adan? oxo of LQOLEY 
32}. -" SR ree en &IS l be 204° C. PS Pete! 4, 2 aa 
Es Oo ee See v. soluble |v. soluble {174° C, > 360° dec. glit. leaflets. . 
ee sa ree soluble . . {119° J diaevay tt Quaditab,/Os: 
39 
SEE Sa soluble Phot Sa 98 dist. leaflets/al.... 
37\insoluble  |mod. sol. |v. soluble * dist. tric.n/bz.or al. 
38 insoluble LA limdechtta.>.t. (SO=12 SPM Te 
39 v. soluble eke fat ht th 4127-82 158-60° __jleaflets...... 
40|v. soluble jv. soluble |v. soluble |198—203° .......(thick pris. /w. 











while those from alcohol melt at 93-94°. 
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Name. 


Number. 














CHEMICAL ANNUAL 








Formula. 












Specific 
Gravity. 
Pibatis =1, 











1|Tetranitro-methane..... C(NO,),. ./196.16]1.650% 
2} -naphthaline (a)......|C,,H,(NO,), .|308.19}. 
3 c (8)... .... \C,gEA(NOJ claw. +). ofti08 4101 Sane 
4)/Tetraphenyl-ethane (s.) .|(C,H,;).CH. CH(C, Hoo .°/3834.18]1.182 
§Sethylene.0k isike... (C,H,)3C: CiG, A yast.. 4882 5h6R 
6} -methane.. (COH ANC: 4) oe ies Cee eek $20.16] 2) a2 eee 
7 Letroliecacid ).;. 48%)... .|\CH:@iC. CO 84.03}. 
Ri Challing. eis ee eee ot C,H, NO.CH .|149.13). Be 
YiTheine (see Caffeine)... 2)... 40. a. «2a ode ete eee er 
10|Theobromine........... C,HENjO,. ailigked.< 1/180 .22): .ahindoeeen 
LU Thiaroaei tg bak. 22 1p BNGCH) S42: 85.13}1.1998!? 
12)Thio-acet-amide........ CHS Caun Hie haae 75.14). ik ee 
13 yee TLIC My APh Gy ent CH;.CS:.NHG.H,....)..22|/160. 19) oe 
14| -acetic acid. .. A@H,,COSH. ..... ...... 4076u09/1 07488 
15} -benzoic acid... ....../C,H,;.COSH. . ALSS LOTS: a 
16) -carbamic acid....... NEAGOS 5 tees ee 93-19}. . 4nhoie 
17iscarbanilid( Sesaeke.. CS(NHC,H,),...- 228 .24]1.32054 
18) *-o-cresole,.: 92. RGS). » CHG Hy Suzana. 124 12). cee #3 
PO PURTAMIMSON shia ce hese ees CH30,H,.SH..22.5..° 7. 12412 eee 
BU ate me eth. 2 TUS s @GHiG.H, SHaeoe: 124.12). OR 
21). -cyanuric acid.. .':....|/(CNSH),... aces Liiser aes 
22) -diphenyl amine...... 5 <(G.Hy) io Nise. 199 7) eee 
23} -glycerine. j(OH),C,0 28H. 108.12/1 .29514 
24| -hydroquinone (p. yh GELS Hs 142.17}. Pe 
20}. »=naphthen. . 2... 0... : OH Site a 134 011). icon cee 
26|. -« naphthol...........|C,,H,SH..... 160 .12|1.1549% 
Zt EBs ist bh «ol Grob eLaysehs lenge eae 160.12). 
gaia « Sehd:h 0103 (Lana is Fee NH,SC.CSNH,. .. 120. 237 eee 
29s phenieshyirers .alogies <(CH.CH),>S........ ..\.})84.09)1 /0705% 
30 “ (K,) AeA CHCH) 8.2 sth ae .| 84.09]1 .0688 
31 var alcoholaetet.... C,H,S.CH,OH.. 114.74). .sahhae 
32 “« aldehyde... :.../C,H,S.CHO. . 112.0911 21" 
33  carbonieaend (¢)\C,HeS:CO.H once an 128.09}. 
34 fs i ‘ ape 128 .09|.% See ee 
Ot. phenol) 5 ee C,HESH.. 110.11|1.075%8 
36) -phosgene. 3 ae CSCl,. : 114.96)1.50851° 
Os T-resgoRcine, Ait. adele ke C H,(SH), (1: 3). ake PAN CREE) oor: 
38} -semicarbizid .(NH,.CS.NH.NH,... 91.22). . telat 
BUl >) =ULen me ee os odie NH, .CS.NH,. 76.17|1.406—1.450 
40 Thymol(4i1:3) ved! v. (CH), CH.C 'H,(CH, OH. 150.12/0. 97938 
41/Thymo-quinone........ (CH,),CH.C,H,(CH,;) 0.11164. 10) 7 aiciion ae 
42|Tiglic acid............. CH,.CH: C(CH,).CO,H. .|100.06|0. 964178 
























Number. 


1/insoluble 
2\v. v. s. sol. 


sol. bz. 
v. soluble 
v. s. sol. 
10/0.0318 

D1 
12 
13 insoluble 
14 oe) 
15\insoluble 
16\v. soluble 
17\insoluble 
18\insoluble 





1 ee os 


20 
21 


insoluble 
v. sol. hot 
v. sol. bz. 
s. soluble 





28!s. soluble 
29\insoluble 
30/insoluble 


35\ insoluble 
36): .3 
Sd oe aS 
38 soluble 





ORGANIC COMPOUNDS 





eisalable: 


insoluble 





Solubility in 100 c.c. 


soluble 

v. v. s. sol. 
al soluble 
v. s. sol. 


v. soluble 
v. soluble 


0.0474 95% 
soluble 
sol. KOH 
ore 
ore 
v. soluble 


v. soluble 
soluble 


‘soluble 


v. s. sol. 
s. soluble 
ore 


v. soluble 
soluble 
sol. hot 
soluble 
soluble 


o © 8 ee 8 6 6 0 @ 


soluble 


v. soluble 


v. s. sol. 
v. soluble 
v. soluble 
soluble 


Alcohol (al.). 











Ether (et.). 


soluble . 
Vv. Vv. 8. sol. 
sol. acet. 
v. s. sol. 
insoluble 


v. soluble 
v. soluble 


0.032% 


oa) 
ora) 
v. soluble 
v. soluble 


v. soluble 
v. s. sol. 

mod. sol. 
insoluble 


v. soluble 
v. soluble 
s. soluble 

sol, H,SO, 
ore 


soluble 


v. soluble 


(6) 


v. s. sol. 
v. soluble 
v. soluble 
soluble 











Melting 
Point, °C. 
C. = Cor- 
rected. 


75° 
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Boiling 
Point, °C. 
C. = Cor- 
rected. 








Crystalline 
Form 
and Color. 


white cryst. . 
rhomb./chlo. 

long thin n./a 
rhomb. need . 
monoclinic . . 
wh. eryst./bz. 
tablets. ..... 
thick trim. pr 


sub. 290°+ |rhombie mice. 


13? 126° 
259° exp. 
.|203° exp. 
2119 @ 379—83° C. 
223.5-4.5°C|415—25° 
285° 431276 
76° Pd bsg 
42—3° pant chee 
329-—30° 
beeen anes. LAGE Cy 
FEEOT Se ol teak ohn 
dec 
<—17° 93° 
24° 
154° dec. 
FEB 19453712 
.|<—20° 195.4°769 
43° 190 .2-1.7° 
no m.p. dee. 200° 
180° 371° dec. 
. (98° tren (ete a 
.|30-1° - 220-1° 
Sedaka” Gee: 
81° 288° dec. 
dec. We fa 3 
nae OP f= ok OF 
.. .|83:5-4. 5° 
ar [Z0T & 
ape .|198° C, 
126.5° 260° C. dec. 
138 .4° with steam 
Sad pid re 168-9 .5° 
tafe orbs 
Pf he 243°116.4°!! 
181—3° PPA ATA, 
180° Pte ee 
49.65° C.  |231.8° 
45.5° 233 5° C. 
64.5° 198.5° 


moncl.tab./et 
needles/w... 


eee ee 


. needles... ... 


trimet. tab... 
leaflets 


~ee eee 


leaflets/et. .. 





yel. needles. . 
thin rhomb. . 


. |thick liquid. . 
. |hexag. leaf... 


leaflets. ..... 


glit. seales/al. 


. lyel. red, cryst 


colorless .... 








oily 
monocl. need. 
monocl.pris/w 
wh. — yel.... 
TO kere he 
crystalline... . 


. long need./w. 
. |thick rhb. pri. 


hexag. or mo. 
or. yel. tab.... 
triclinic ..... 
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CHEMICAL ANNUAL 











i Specific 
2 Molecu- Gravity. 
g Name. Formula. lar Water =1. 
‘S Weight.| Air—=r1 (A) 
1\Tiglic aldehyde ... , CH. Gu eee CHO.. 
Ain diethyl oo. «2c <. Sn(C bEE)3: : io 
Si itetra-ethyl: .. ° .tetan pn (Cee). 
4 jmemethylge.ee. . ; Sni CH 9 7 Cie.o, some ae 
5| triethyl. . (Co He):5n SnpG He ; 
GpLOlane veh - = Steer. C,Hy:GiC.CAginewi. ...1178.-08). eee 
ViLolueneiay .. 03 ORO: 2. GH: CH, ay 92.06)0. 
Sadat HIN oc, . MORASS. CHC.) 92 .06/0. 
9 sulphone- amide {6:)},4i1GHsC.Hy SOjN He. eee Lila ieee 
10 0 (pe): Cle eg alter | gu sees 1h ye 
11 ‘* chloride (0.) .|CH,C,H,.SO,Cl. 1190557) exe 
12 5 ; (p94 CH,C,H, 'SO,Cl. .. 1190157] » . aiclapiee yee 
13) sulphonic acid (o-)./ . .|CH, CH, SO H+2H,0u. 208 (16). siete 
14 se ale .|CH, CH, SO,H+H,0.. {L905 LA). oe gpretee ae 
15 * (P. ‘ ICH,.C.H,.SO,H +4H,0. . 244.17]... oldie 
16\Toluic acid (o.).....-....|CH,.C,H,.CO,H.... . ...|136.0611 0621115 
17 “ (m.)...++++++(CH;-CyH,.COjH... ... .{186.06/1 .054344 
18 A (potter sorts .\CHea Gen tCO, Ha 36,406) «eee 
19° amide ;(o:).fp.. 254!) |CR CAH GON TH. » 185.) eee 
20| far Sohn). bo. od). .|CH, Gad CONH, 4... aoaleae 
Bilalbeass Halo.) Sade. ise CH,.C,H,.CONH,......./135.11]. . 
Zeman yaride (os). typhi s. (CH, G, H, aah? . 2540 TS eee 
Zorloluidines(o.).. s..6. <i. CH, C,H,. ‘NH, > ALOT AES 003148 
24 4 ee CK ue. s CH;C,H,.NH.,.: . +. «2 /1GY Spe eee 
25 (i!) fe Rae 2. CH,.C,H,.N Has). <. «« -..0f dO Code Ouemen 
26 os (D2) wicle BeawOy ct CH,.CG,0,.NH, 1.0.2. -.< OGARer een 
pep Lolunituile (o.) CK)..:).: ICH, CA ONG ao ase 117.10]0.99528 
28 (me a ICH. CH CNG phat cals cme 117.10|0.98428 
29 sf (pa iGk: yada ijCHS CARE. CN teeta ieee 117,510) .~' Aidit 
30|\Tolyl, carbinol (0:)02. ..|CH,.C,H,.CH,OH.. .). . 2122208) Te02as9 
31 4 (m:)en2 2 |\CH;.C,H,.CH.OH ain). Sail 22a an 
32 Hs (ps) fou. .|CH,.C3H,:CHLOB.. ...'. 9, 122-08), eee ee 
33} chloride (o0.).. ge <. CH, Ci CH Clee ...| 140552) eee 
34 cs (im?) "zeeare os CH,.C,H,.CH.Cl....... .4f1440-52)e 
35 s (p:) Sitar CHC, HEGH (ite i. 140-52). ete, oe 
36) «mustard ‘oil, (o;);(K.). |ICH,.GsHN: CS... .....4 149.16]1. 10428 
37 S **’ (p.) (K.) .|CH;.Cga,.N: CS....... ./149 1612 0snms 
De Ticetamide, y... iiss, cs «+ (CH,CO),N ce 143. 11). 42a oe ee 
30|Triacetin,.!~ <. «oh seers (C,H,0,),C,H,. ....-... .[218.12!1.16068 
40 SEROR GIS.) hep gee so (C5H,04),C Hen bn cele vale Seboet len eee 
41|\Triamino-benzene....... 1+223G,H(NEL Ie 



























ORGANIC COMPOUNDS 












2\insoluble 
3\insoluble 





7\insoluble 


910.1059 
10/0 .199 
11/\insoluble 
12/)insoluble 
























17j1.71° 
18\s. soluble 
19\soluble 






Water (w.). 


8iv. v. s. sol. 





16\s. soluble _ 





ore 
soluble 


oR Cn ST a ee 
v. soluble 


v. sol. hot 
D 

soluble 

3.65 

(amy 


v. soluble 


v. soluble 
v. soluble 
v. soluble 


y. soluble 


ore 
soluble 
00 


ora) 
00 

yv. soluble 

v. soluble 


v. soluble 
Vv. saltble: 
v. soluble 


ove) 
. soluble 


Alcohol (al.). 


Solubility in 100 c.c. 





(o@) 


. soluble 


CO 
i.6) 


soluble 


sol. chlo. 
v. soluble 
v. soluble 
v. soluble 


s, soluble 





(e@) 
CO 
io 8) 
oO 
6) 


v. soluble 
v. soluble 


. soluble 


v. soluble 


ore) 
v. soluble 


. soluble 


ore 
D 
v. soluble 


Ether (et.). 





Melting 
Point, °C. 
C. = Cor- 
rected. 











Boiling 
Point, °C. 
C. = Cor- 

rected. 
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Crystalline 
Form 
and Color. 


eee ee wwe 





| 1256-702, de:| duet seinen . 


—92.4° 


ole © 2te te 8 6's 





©. 6) 1% 8.0 of te ee 








146-7°° 





275-300° 
|B 2 6 be 
110-1° 


monoclinie.. . 


colorless..... 


. octahedral... 


. . Heafletst.. . 44 


145-6°° 


259° 
263° 
275°. C; 


Oly aid, ee 


rhombic..... 


.erystalline.. . 
../needles...... 


leaf. or pris.. 
long need./w. 
prisms/W.... 
needles...... 


.{needles...... 


..|rhomb., pris. . 


abt. 325° 
199 Ro" 
199-200° 
208° C. 
200.3° C. 
201-4° 
209-11° 
215-7° 

PP 3a yok OA hake 
Zhe. 
2iin 


. .|197—-9° 





... [258-92 
.. .|266—7° dec. 


. |195—6° 
- |200-2° 


238-9° 
242-4° 


336° C. 


.{need.or tab./. 





crys./et.or bz. 
dimorphous. . 


usually yel... 
leaflets/al. .. 
wh.—yel.... 
wh.—yel.... 
wh.—>yel.... 
needles...... 


needles...... 


wh.—yel.... 


. ./sm. need./et. 


ee © eo ee ee esve 


colorless ... 
crystalline.. . 
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| 


Name. 


Number. 


Triamino-benzene....... 
-phenol (2, 4, 6)...... 
Triazobenzene.......... 
Tribenzylamine......... 
Tribrom-acetic acid..... 
aniline (2:4:6) (K.)... 
-benzene (s.)........ 

fs (ash) Pe Venn . | 

if Cyvi)i. 

10)... -hydrine, ..-..2:.5...- 
bie. =phenoli(s.) . 3 rite. 
12} -resorcine(2:4:6).... 
13/Tributyl amine. ........ 
14|Tricarballyic acid . 
15|Tricarboxy phenol (1, g, 5) 
16/Trichlor-acetal......... 
17 oe AE er 
18} .-acetamide.......... 
Le MrACEIOUCIC:.. cee ae a 
20| -benzene (s.)......... 


CONanrhwWNe 











Formula. 


1: 2°40, H(NE)e =. 
OH.C -H,(NH,),. ; 
CHINN, 2 SHOR, ee 
(C,H;CH,),N 

CBr CO Heaereel ae 
NHs OH, Breet rr, oe 


Jit S25C.H Bry oe 


1:3: 4C,H,Br,... 


Oh SoeSC Bree ae 


CH,Br.CHBr.CH,Br.... 
2: 4: 60H.C,H,Br,. . 


‘| (OH}GIH. Broiled aa 


(C,H,)3N . 


|CO,H.CH(CH,CO,H),. .. 


OH.C,H,(CO,H),+ H,O 
CHCI,.CCl(OC,H,).....-. 


ACG), CH(OGLHDS ¥. ie 


CCl,.CONH,.. . 
CCl,.CO,H 2a08 
| airs Fas 09) S BA By Rol 


21 i (a8. one oe | Ls} 4O3H Cre 

22 e (VOSGnI0eL iT 2) oC ECL 

23! benzoic acid. .........|2: 4: 5CLC,H, CO, se ae 
24 “ iS NT ea 0 fe 2: 3: 4Cl,C,H,.CO,H.... 
25 ss UCR BEE 183 48 5Cl, G, H, Disa 

26| -brommethane........ Cl,CBr. 

27; -ethane (1,1,1).. CCl, CH,. 

28 PENG 2. Deans. CH,CLCHCL,... 

29| -ethyl-alcohol ........ CCl,.CH,OH . 

30) -ethylene............ CHC: CCl,. vom 
Lge COVCLEING so. dad nt oe os CH,Cl. CHCL CH Cl. ict 
32| -hydroquionone. . . {Cl Cc a aa 3: me seks 
33} -phenol (2:4:6)....... Cl,C,H,OH. os : 

34, -phenol (2:3:5)....... Cl,C,H,OH. . 

So]. --quinone!, .. 22 eh. Cl.G.H.0;5.2 % 

36) Tricosane (n.)..°).°ft/h. ..|CH(CH,),,CH... 
37|Tricyan-ethane......... CH,C(GN)3 2. 

35) [ridecane#?: *... tess). chy Sul 
39/Tridecylene. .........4.. Ulises 

40/Triethyl amine (k.)..... (C, H,),N ea Age 
Alle Arsineisy de eh : (C,H,),As. SP RL eri 


42} benzene (s.) 1:3:5....!C, 


C,H, (GLH, git 



















Specific 
Gravity. 
Water =1. 
Air = 1 (A). 






098010 


uh s Sse wile. wee Oe 


. 65878 
.43678 


T7820 


288 
62988 


4658"° liq 


-0550% 
.3249°% 
.4784° 
. 550078 


ALTE OS 


77998 


e083 
.8445° 
72502 





ORGANIC COMPOUNDS 















1|v. soluble 
glinsoluble 
4iv. s. sol. 
5\v. soluble 
6 insoluble 


oe 6 OF el ea « & 
ss 0 4) oe “eye ot 
2.2 6 Cer wears % 


bbe. Cnty er © 0 oe © 


< @ 6 et ee Ho 6 


oe De Pw OP 6. o 





24\mod. sol. 


+ 1a re hes e* te ef am) 


Se ef oh of e » 





S) 6,18 (64 e) a7 ae ao 


BU hares i 


Bhs 
32/0.615 
33/0.0511! 
34/sol. hot 
35\insoluble 
BOL orga. 
SY (Ae aa ee 


Water (w.). 





25\v. v. s. sol. 


Solubility in 100 c.c. 





v. soluble 





. soluble 
. soluble 
. soluble 
. sol. hot 
. soluble 


nan W 


mn 


io) 


. 


™ 


Vi 
Vv. 





soluble 


~ 


Vv. 
v. sol. hot 
. soluble 

ora) 
v. soluble 
soluble 
. soluble 








|S. 





Rass: 





Alcohol (al.). 











Yealuble © 


soluble 


soluble 


aluble .|' 
. lv. soluble .!.. 


v. soluble | 


soluble 
v. sol. 

soluble 
soluble 
.'s. soluble 
./v. soluble 





Ether (et.). 





s. soluble 


s. soluble 


v. soluble 
v. soluble 
soluble 


SohblO 
soluble 


s. soluble 


s. soluble 


00; 00 glyc.|. 


v. v. sol. 
soluble 


. 
att 
. 


Vi 


v. soluble 
v. v. sol. 
v. soluble 
v. soluble 
soluble 

v. soluble 


Melting 
Point, °C. 
C. = Cor- 
rected. 





soluble 






Boiling 
Point, °C. 
C. = Cor- 

rected. 













(216.52 


219-21° 
sub. 


sub, dec. 


. .|dec. 180° 


230° dec. 


MLSE 


238-9° 
195° 

208. 5°C.784 
213° 
218-9° 
sub. 


. . needles 


sub. 
104.07° C. 


(74. 5° 
../114° 


67—-8° 
53-4° 
165-6° 
47 .7° 
93. 5° 


ed Ow 2 





1519737 


. [88° 
Me Palgtt 21y esc 168° 
134° 


sub. leaf. 
243. 5-4.5° 





252-3° 


32077° 
volatile 
234° 


. |232.7° C. 


Cg Pa ie A 


88-9° 
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Crystalline 
Form, 
and Color. 





leaf./chlo... 
needles...... 
yellow oil... . 


.(moncl.lea./al. 


moncel, tab. . 
sm. needles. . 
needles..... 

needles...... 


.}monocl. pris. 


prisms ..... 
monocl. pris. 


./small need. . 


rhombic. ; , 
warts . ; 
moncel. n./al. 
mnel. tab./w. 
rhomohedral, 
long needles. 
large tab. /al. 
sm. need./w. 


© ph wes 


needles/al.. . 
rhomb. tab. . 
large prisms 


rhomb. pris. . 
long need. /al. 


.. .jlarge yel. leaf. 


elit. leaf. mea et 
need. 


MLA SS dee ees 
tote 


2 67S @) 6. 6) Ont. ere ie 
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r Specific 
s Gravity. 

B Name. Formula. Water =1. 
z Air =1 (A). 

1\Triethyl borate......... (C,H, )sBOgvis oe... wld T46 120 S88685 

Zito DOM G A, tk «tems (CH), Bs ae eh eee be ea 

Si Meashinolans sSSo 604. 3. (CH,) COH sith. &... ile 20 aaies 

4) dinhosnhineg ces + sw toe (CH) )P slices 272. ee ee 

5\<) phosphite./>. .74i°....|(C,H,)sPOgl tile uv... SIGS SI2I0NeGRR 

Giisilicdlyaeee ss.4e ote se (C,H,) SiOH.. ..../132.5310.8709° 

7 SHIMRUDETL ins m Rohe os (RH) pee ret ... .(160.56/0 .84034 

8) silicon hydride....... (C,H,), SiH ons MOBS S310 owe 

9 MORIA es. Shes. [(C,H,) Si},0. wewesces AZ4T OF OS S500 
10\Trihydroxy-benzene (as.) |1: 2: 4 C,H,(OH), 2 .4...00) 126505 
ida -benzoic acid, ..dim.'>. 2: 3; 4(OH),G{H;CO,H 6 4970.05). ena 
12)\,.-butane (1, 2, 3)... . ..|CH3.(CHOH).CH.OH + ::11106108)1 23244 

13! -pyridine SPSS 128 4: Aina . -|127,08ic0) sceeeeneee 
14|Triiodo-acetic acid. . |CI CO, Hse . 2s 48849810. eeeee 
15 -benzene (as. ) te eee! 1:2: 4C,H,I,. 6/455 .94)).... 5 aot 
16|Triisoamyl amine (K.).. ‘[(CH,),CH. CH, CH]N .. 1227 .30]0. 78528 
17|Triisobutyl amine (K.) . .|[(CH,),CH.CH A Nees .. .{185. 26/0. 7662 
13|\Trimellitie, acid 3) .nik.... . 1; 234C,H,(CO.H) 9... ale 210.05}. . ae 
19|Trimesic acid (s.). . wo (LSS POG. (COM) ae 210'.05). MOU 
20/Trimethyl acetic acid.. AB yee ees adi wee es s+ ff LOZEOSIO; ORES 
Ban mee AED INES stove ic kes eee he tee (CHEN. sees oe | 09% LOR eras 
22 was GS, eld Ber. (CH,),N.. .. ic} 5O, BIO 66 2saes 
23), tanthracene... ..dua...|1: 2% 4(CH,),C,,H,. a abe 220 . 13) clvntsaeoe. pene 
24 c Unt hate a [Ls SCH CH teres 220. 13}: donee 
25 o. «aden . (Lt 496CC HOCH ae ale 220 . Li hei ae eee 
26) sarsine 2. yee A Eas. (CH,),As. . .» «| 120.072 Hee ree 
2 benzoic acid, 4a Be. 3/204: 5(CH),C\H,CO.H. 164.10)... Sys 
Zee epismuthy : 7. oPke gs. (CH Bihe ten ce . (253.5712. 30" 
2OP Dorling). Re Fac bis .e (CH,),B. ..| 56.07|/1.9108 
30} -butene (3) (2, 2, 3) ..|(CH,),C. C(CH,): ‘CH,. .-| O82 ns \scc oe 
Suvrcarbingls baa he. (CH,),C.OH. ...| 74.08]0.783974 
32| -butyl alcohol (2, 3, 3) eat COH (CH). eto B13 6 AG a4 of 
Bole wClieTate hams h aes HRGL (CHL )S0 HO. eae . . «ic(284.19h , i eathale 
a4) phosphate .)/e-GR0..,. (CH,),PO,. S bicdewte Ps eetcll TOS OTT 2 Tae 
Bde phosphine v. .s swat. (CHDeP. -situionoe = oh 76e0ge ee 
36/Trimethylene.,. .°.. ...... CH <(CH,),> sibreve » «rele || 42% OGU eee cee ene 
Di) WADTO MICS basil bata ess CH,Br.CH,.CH,Br..... .|201.97|1.98777 
38| -carbonic acid......... < (CH,) > CHCO,H .... | 86.05/1.0879%° 
39) -dicarbonic acid (1, 2) POM Cae ee 1130.05") 
40|Trinitro-benzene \(s.)». . ./1: 3: 5. C,H,(NO,)s. .... -|218015)5. eee 
41} -cresole(1:3)(2:4:6)(K.)/CH,.C HOH) (NO,), .. 1243. 16) 2> ae eee 


42| -cyan methane....... (NO CONG S oe . | 17691 6) eee 












3\s. soluble 
4\insoluble 
5\insoluble 
6\insoluble 
insoluble 
insoluble 


—_ 
ooon 


v. soluble 
0.13%? 
12'soluble 
13'mod. sol. 
14/soluble 





16insoluble 
17|insoluble 
18 mod. sol. 
19|2.6972 
27270 

v. soluble 
v. soluble 
sol. bz. 
25\sol. bz. 
26's. soluble 








Water (w.). 


o & 6 4 ous, 6 4 9) 2 


deliq. 0 
32|—>hydrate .|.!...)). 4... 


e 6 @ ‘a Gta 0 ioe ¢ 


ey 


ORGANIC COMPOUNDS 





Solubility in roo c.c. 





v. s. sol. hotiv. saiohle . 


dee. 


Alcohol (al.). 








soluble 





Ether (et.). 








Melting 
Point, °C. 
C. = Cor- 
rected. 










Boiling 
Point, °C. 
C. = Cor- 
rected. 
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Crystalline 
Form 
and Color. 


cae ee 6 6 804 © 


© ee" 2 es 6 66. 6). 8 8 


mncl. leaf. /et. 


. silky need./w. 
..|micro. cryst.. 
.|glit. yel. leaf. 


small needles 
wh.—yel... 
wh.—yel... 


prisms/w.... 
regular...... 


oe ee 


colorless..... 


eorlete a ee ee 6 6.0 se 


fluoresce. leaf. 


1" need fa. 


rhomb. tab... 
crystalline... 
trielinie Pay 


needles/et ... 
rh’b. tab./al. 

sm. yel. need. 
campher.mass 


+ a seal ee  e or LOS ae 
soluble soluble Ae OS 
soluble soluble} (PvP sent. 5 140-2° 
soluble soluble Seated feet 
v. soluble jv. soluble 156.5-665 2 Po ee 
BeLtH SO, |-....'. 2. hl53° 
Brome... ote os. bL 11073 
BELG) laren ni oo Te Ae ee BIZOLS 
v. soluble |v. v. sol. {140.5° with steam 
soluble v. soluble [d.195-200°|......... 
ore oe pa ee: e465 
. .|220—30° 
a) ea LDOR OG). nin ees 
soluble gad CaF sub. 
v. soluble ora aA tS Aes ae 237-40° 
‘Iv. soluble Oo ay Bactirerss, A! ss 189-92° 
RE URE... .;mod: sol:! 11228 eS Ee ca 
v. soluble (mod. sol. |345-50° sub. 300°+ 
ore v. soluble |35.3-.5° |163.7°C... 
v. soluble {soluble is ASe2=3894 
v. soluble jsoluble Vass .|3.2-3.8° 
eee, Oe ess he A 3° PI oie es 
s. soluble |soluble S225 ager 
v.s. sol. |mod. sol.. |227° sub. 
Pee AE a Nt 1009 
v. soluble |149-50° with steam 
.{110° 
Hikes eles 5 ridicdd Soltnde. hl o-e0 
soluble (25 .45° 82.94° C, 
17? fale 
ree ow . PAT 8e 98 283-7° dec. 
soluble soluble Peet tO sor, 
.|soluble EI... .140-2° 
Scored ar ieele | RS 2 Ae ee re —126.6° — 340749 
soluble soluble <—75° 165°. C, 
ANG heh. og oaks A EM: 18-19° 182-4° 
CO ae, ee soluble 175° ZL 
2.95% abs. |v. soluble |121.2° dee. 
soluble soluble: §)/ 1105-640) esc... ett 
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is Specific 
s Gravity. 
‘ Name. Formula. Water = 1. 
3 Air = 1 (A). 
z 
Trinitro- 
1} naphthaline (a)..27..\Gio14,(NO.), (btarsme. xan 263.16). . 
2 is (B). . |Cip5Hs(NO,), (1t8:8)e. . - ]268006R 
3 tf (FOENCES C,H NOs soe oe 263: 16] > . RARE 
Ae ephenoli(ssya- jacob 5 (NO,),C,H,.OH........ .|229.15)see picric ac. . 
5 in 3 6)aLE., (NO,),C,H,OH........ .|229.15}. 
6 Staw(3, 4, 6) Shab ; (NO,),C,H,.OH........ .|229.15]. . 
7| -resorcine (L: 3) (264-6 MOH). ELCN Oo ee 245 . 140) ee eee 
(K.) 
Siistoltienei(s.)viss sii . 2:4: vipleepe seit! OM2274161. 
9} -triphenyl methane ...|(NO,.C,H,),CH........ .|3879.23). 
10} -xylene(1:3)(2:4:6)(K. ) (CH).C; H(NO,),. NAT a 241.18). eee 
Til Trioxymeéthylene\(a): > %. CsA. ORore ore a 90 05)5 ies 
Lai Tripalmitintys . doar. otc C “HA(C,H,.0,).-- -|806.78|0 .8657% 
13|Triphenyl acetic acid... .|(C,H;),C.CO,H......... 28813) «222443: 
La Pamine Wage... HN ES. (C.H,),N)..'. ch. wll. SMREeRT Gia aee 
15} benzene (s.)........../1: 3: 50,H,(C ‘H,), eae es) 306 .15)1.2055 
16S carbinolabis bo, Sa ste (Cae GOH. 1524. (260 Seo 
LG) Srethane:-(s))s 2008 :.fan,.< C,H,.CH,.CH(C,H,),. . SH25RaES 
1S iguamidine(a) eos eas... C,H;.N: C(NHC,H,),. .. .|287.26}. . 
19 i (BY Ostek HN: C(NHC,H,) N(C,H,),|287 . 26} . 
20} hydrazine. tof. Gs... (CH OSNaN HCa Ei, 263210. PE 
21} methane...... .|(C,.H;),CH as 244 .13/1. 056888 
22} methyl.. (CH SCHey On aie = 8 243 +12). -). nS ee 
Zo phosphine... . 2 Latin. (CH eieHe Aviih. A262 e oe 
24'Tripropyl amine (K.). .. ./(CH,.CH, CH) N, 143.210 .75038 
20) Lristearin®? ), vicars. ddtwh.. C sHy(CyoHl0,) 3 826 .88)|0.86212 
26/Trithio-aldehyde........ (CH,CSH 180.28}. . 
27 (a.).. (CH, ‘CSH),. ae 180.28]. . 
28} -carbonic acid........ CS(SH),. « ELDOe ZONE Sree 
29| -glycerine.... .|CH,SH. CHSH. CH, SH.. .|140 .24)1.39174 
BOT yrosingwinie 2). e del A OH. CHA. AH(NH {00s H 181 .18/1.456 
31)Undecane (n.).......... CH (CH) ,CH,. .|156.20)0.7581?° 
32|Undecylene. .\...). 5.) .. Choa .|154.18)}0.77297 
33/Undecyclic acid... ICH,(CH,),CO, H. .|186.18) ee 
34| Uramil (murexan)... ORiatepbes CO<(NH. CO),>CHNE, 143... 16fuee 
Bo Urea janine.) SCARE COC(NHD 37 ox. tithe 60.11}1. 323 
36; nitrate.. JCOWNH HNO 2a sel> «.- 123:..16] > Ree 
37\ Urethane an) iP Pale) NH,CO3.GLH,.. aeritoa ee: 89.10/0 . 986271 
38} Uriciacidivar dns is eaht. C,H,N,O; 168.19/1.855—-1.893 
s9Usnicpacidn(d) weeds t C,,.Hy,OF: 344.13}. ees. 
40| Usnic acidi(i) 2008. awh - C,.HiZO! 344.13}. ...... 
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8 Solubility in 100 c.c. ee Crystalline 
| ae orm 

= . C. = Cor- and Color 
2 | Water (w.). | Alcohol (al.).| Ether (et.). rected. rected. 3 


















1}v. sol. acet.|v. soluble |v. sol. chlo.J122° = |.......... monoclinic. .. 
2\v.s.sol.chlo. |0. 046488%|v.s. sol. |218°  -|.......... monocl./chol. 
310.64 chlo. |0.122'890%|0.39 ae tO ae ee ee a glit. yel. leaf. 
SMe RE Pr Serge sks PAIR oped ace PSD Oe 
5}mod.sol.hot|v. soluble |v. soluble |117-8° —sf.......... small need... - 
6|mod.sol.hot|v. soluble |v. soluble |96°  —=s].......... glt.n.or scales 
7\v. s. soluble jsoluble s/ soluble: Pb 74-BR 7p bavi dese. sm. yel. pr... 
S10:356'7. C5, {v2 sol? hot’ }) 22.18.2002: od ed Dein 2 ae OS rhombic. .... 
Drak bare? eRe. 5! VE SH SOLO ZOGBY R ST. lata FY cryst./bz..... 
10]insoluble {soluble ssolubles+iNS04LO#). + «beet he yel. prisms .. 
11/soluble soluble soluble 60-1° sub. needles...... 
Peas et 0.00437!>s lv. soluble |65.5° 310-20°° _jirreg. cryst.. . 


os SA monocl. pris. 
347-8° mnel. pris./et 
dist. rhb. tab./et.. 


13]s. soluble |mod. sol. |s. soluble |2.64-5° 
14|mod. sol.bz|s. soluble |sol. acet. [127° 
15}sol. bz. s. soluble |s. soluble {|169-70° 


16\sol. bz. v. soluble |v. soluble {162° 360° + hexag./bz... 
| CY ae Sala ae insoluble fv. soluble [54° 348-9° C. |monocl. leaf.. 
18linsoluble |7.94¥% abs. |.......... 144-4.5° dee. rhb. pris./al . 


i seist eae regular tab... 
ahaa Gt ts re thick needles 
358-9°'54 |rhombic..... 
BM tr hit & transp. cryst. 
> 360° mncel. prs./et. 


19\v. s. sol. v. soluble |v. soluble {131° 
20\mod. sol. /mod. sol. |s. soluble {142° 
21!sol. bz. hot |s. soluble !v. soluble |92° 
22\v. sol. chlo. |v. s. sol. v. s. sol. 145-7° 
23\insoluble |mod. sol. |v. soluble {79° 







24\s. soluble 00 solublé-cwh 2), 048 oie. 154 .5-6 .5°\colorless..... 
Dl eee eee sjce: ia: 6) Sal EP a 416" dist. in vac.|cryst........ 
26/insoluble = |4.87” 21.70% 45-6° 205° rhomb. need. 
0A oh a) Al eee BEE Eee 101° 8125 |246-7° long prisms. . 
28|insol. dec. |sol. Na,CO,/soluble [vy 76° 57° dec. __|led. brown oil 
Penusotapieesimod. sols” -linsoluble i} 72.'hs 0. | hc cee vee 2 | PR Qa 
30/0. 047° OF O1™ insoluble {314-8°C. |.......... silky needles . 
ly Ney wate ee eke ied —25.6° PO49 FiO (a ane ee 
ommrmreeminee rire Pts Ate a eA 195.42 C2e Pie eee 
33\insoluble |v. soluble |.......... 28 . 5° 212,5°1 scales yee ©, 
mrlitsoluple -yisct oN... |sol.con! HCl witel? ee ape ALS needles. ..... 
35100; sol. bz. |5.06 s. soluble |132.65° C. |dec. quadratic... . 
36\s. soluble |s. soluble |.......... LOS ee ae oe monoclinic. . . 
37\v. soluble |v. soluble |v. soluble |49-50° 180° leaflets...... 
38|0.007 insoluble insoluble — |dec. dec. scales ....... 
39|insoluble |v. s. sol. |s. soluble [203° dec. yel. pris./al .. 






v. s. sol. 


40| insoluble 0.37° Ey Ah he) ed Bape Se pm yel. mon. pris. 
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¥ Specific 
2 Gravity 
g Name. Formula. 
z 
LOviewacid (2:5)(3)...)... (CH,),CjHO.CO,B)s Foon 
2|Uvitic acid 1: 3: 5.. . |\CHs0,H(CO.H)>. ; OG) sa5%) tan Sere 
3|Valeric acid (n.) . . ..|CH,(CH.),CO,H.»...). « 20.4}102108/0 704152? 
Abt al. (na (K. A. ..-|CH;(GH,),CO,Hiv: <>. «-124102;08)0 Waazee 
ple@raigehyde vu. S24 ee satel ee CH,(CH,),CHO..........) 86,.08/0geesp— 
6) ,anhydride..,...... >|. - -|(QgoeO) Ochi, sss. op: «taketh Bae re 
MiValerylene:. so... 122 lene CH,.C ‘C.CH, CH, AB oc ae 68.06) ic.if fsa beace 
Si Valvlenesapis dss sre ote nc CH,: C.(CH,).C ‘CH. 2+ «plOG LOB) tee 
9)/Vanillic acid 3: 4:1..... CH,0.C,H,(OH)CO,H.. 1168 06). 
10| alcohol 3:4:1........ CH,0.C,H,(OH)CH,OH .|154.08)......... 
U1) Vanilline;S:451...¢0..,\... CH,0:0,H,(0H)CHO. .(1152.06)) aes 
it Zi Veratno liGK :) 5 4 oir ta sed |O H,(OCH,),. : .|138.08)1 .0843% 
135i Ver onmalsgaey si iices sche CGS H,),C < (CONH), > CO 460 (18). oc afelagemians 
14|Vesuvine impure........ C,H NW.) +C38,. G08 } OO oc eee ae 
15|Vinyl acetic acid....... CH,: CH.CH,CO,H. ahs oe 86.,05| . i daslan cele 
1D eee mings... oe othe. bs] CHeos > Niles fet ee 43 .08)0.832174 
LT eMDTOMIAE, 5. s chet late me GH; CHBrs.ciics. a. . 4} LOGOS Leones 
ASimmehlorides.... . ¢c- Faas CHa CHCl thlce-.an, apheieaeeme nF 
LOmalethenani: . 53°0.0 he 3: (CH,3:}CH).O tates. 24 «ee 
20| ethyl carbinol........ C.HoGH(OH) Ge ak 86.08|0. 840% 
21 Weenphhere.: Cobre lass C,H 60.40, H petty igdvcch he 72-06|0.762514 
22S BDAC) «so. .c.5., 008 bes (CH;: OH,).5<. . -f-1p SB .alalO 7a tap 
23|Wood alcohol. ......... (see methyl alcohol) 
A OCANTHRON GL! So ou ois. aja Fide CHa <4, Hjs0.: {)182.. 08) 2 3-tn2 tauren 
2o\nanthine<2:6) .awistes | 6 C,H,N,(OH), bac sehee ae 152,49) 3. eee 
26) Xanthones. c.f» <. ded >. CO (COs), Se lie ecotees 196.06}. we aed 
ZH aXVICNOi(O;) on sie ciel <dettays ¢ C,Hi(GH,)s~ o0 (3-254 oe 0. ‘881838 
28a! a(S.) 5 ORES ee C.HA(CH.).- 865 :foe «ae 106 .08/0 .87638 
Aa) Wee eet 61.1 Dem fame TB Seas, | CATs (O25 By Pas cage em |) 106 .08/0.8691 38 
BOL cong’ BIKE) ashy ONE: COB (GHL)s: taht ieee 106 .08/0 . 86338 
31 eet.) cas ee ee OH AGH.) acetyl ee 106 .08/0.866118 
32 os ita 1) cote ot eee C,H,(CH,),........--- -|106.08)/0 . 85928 
33 x ‘com’! pure(K.). .|C,H,(CH,),. .|106 .08)0 .86128 
34 aig ac. (4) we P (CH,),C,H, SO H+2H,0 222,18). .\meten eee 
35|Xylenol (1, 2) (3).. .(CH3).G-HOH.. .1122..03]. . piece ame 
56 |aentt (A 201 (2) ose tee, (CHD).O.H,OH itt 122.08}. bb 
Si 2Palsnatidasso) (2). Lnatto eee Oe és s a Leer aay ee 
SS) yittisoutls 4). (4), o22%).21(CHO.8.0H. . .|122.08 03629 
UN Mig (1,13) (BS) a90eL et (CH,),C,H.OH. . -, .|122. O8] .. alee wess ee 
AU ee alin ).(2),, cams (CH,),C.H, OH stihl 122.0811 .169% 


41|Xylidine (1: 2) (3).......|(CH,),C,H,.NH,....... .{121.13/0.991" 
Bete ven diz, 2) (4) een (CH,),C,H,.NH, » ie «AZ ES Peat 


Number. 


Water (w.). 


110 251° 
2\insoluble 
3.7% 
3.7 oe 
s. soluble 
insoluble 


1g 
. sol. hot 
NY ges 580 
. soluble 
EY fet 8100 
. sol. hot 





. soluble 
. soluble 
v. s. soluble 
0.2617 
insoluble 
insoluble 
insoluble 
insoluble 
insoluble 
insoluble 
insoluble 
insoluble 
soluble 








“5h Bees Shee 
42\s. soluble 


WH 





ORGANIC COMPOUNDS 


Alcohol (al.). 


mod.sol.lig |... ... 





Solubility in 100 c.c. 


Ether (et.). 








Melting 
Point, °C. 
C. = Cor- 

rected. 


Boiling 
Point, °C, 
C.= Cor- 

rected. 


835 


Crystalline 
Form 
and Color. 


with steam |needles/w... 


-. .|215° 


a ae , 


115° 
80-1° 
23° 
182° 
118° 

< —20° 





1638702 


. - (56° 


ont LGgere 
..|—18-15° 


. [39° 


. .|114-4.5° 
<4|80.0- 
ot AU's 


‘|100.5° 
. ./sub. pt.dee. 


173—4° 
ett he 
— 29° 

— 54.8° 
— 54° 
15° 

15° 


. idee. 
a vii 
165° 


. .|49° 


v. soluble |v. v. sol. 
v. soluble |v. soluble 
ore ore 
oe ore 
soluble  |soluble 
v. soluble |v. soluble 
v. soluble |v. soluble 

soluble soluble 
soluble v. soluble 
v. soluble |v. soluble 
soluble 
soluble ature 
soluble or) 

ore ore 

or) oe 
s. soluble {soluble 
0.033!" v.sol.KOH |. 
Orr s. soluble 
v. soluble |v. soluble 
soluble ora 
v. soluble |v. soluble 
soluble ore) 
v. soluble |v. soluble 
soluble ore 
soluble oe 
soluble 
soluble 
soluble 

D oa 
soluble sol. NaOH 
soluble yee ae 





26° 
68° or 64° 


VWi4ebe 
.. |< —15° 
AO? 


315° C. 
350-1° 
142.6°C., 
142-3° 
Lavra G, 
138.5-9. 5° 
187-5° C. 
LO i707 


218°C, 
995°7 67 
211-29 
211.5° C, 
219 .5° 
211.5° 
225° 
206° 





sub. fine need./w . 
186.4° C, oa levy dat EE te 
185.5-6.5°|colorless..... 
.|103.4° 
. (55. 5-6° 
50° SkOuead Antsy 
sub. needles/w...°* 
dec. rising sae 
285° in CO,|moncl. n./w.. 
207.12.G.. lL lervety tare: 
aes ole eee cryst. pw.... 


AY sb Dae > 3 


©, 0. 20) Sia be Magra alse ae 


leaflets/al ... 
powder...... 
long need /al. 
colorless..... 
colorless..... 
moncl. prisms 
moncl., prisms 


../rectang. tab.. 


long need./w. 
long need./w. 
leaflets. ..... 


fine need./w. 
monocl. pris. . 


6s 0. 6 © © 8 edie. 0 8 


moncl. tab... 
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5 Specific 
2 Gravity 
8 Name. Formula. 

z 

UXylidine, |: 3: -Qaiinn....|(CH 0, He Ni sete: ae . eee ren 
2 if ie Je Ma tee ee (CH,),C,Hs:NHg..... 01/121.93)0 1848 
3 ry Li S20}h kt... (CHC He Ni. A. hie) eee 
4 Hy Ltd S. Se hiw.- > (CH,),.C,H,.NH,...%... 202. Oe 
DIA VIOSO/ (IE). . PR BUR ere Ce Ose, - ain din ds on nap o | LOO 08) Toe 
OiZING Bt hye one ee aes Z0(CLH,) 5 «3s shab-d.c0ee« » «| Lode ee 

(BID EDD VEE sis, stekele ac Zn(CH,)o..iscaboaecs sb 2) QORAOr Ue ataee 





ce 


ORGANIC COMPOUNDS O37 






Crystalline 
Form 
and Color.. 






ee 
“ee eevee ee ele ee eeeev eerie ee eevee eveervis oo @ 
sor eee eee else ee eevee er ele ee ee ee eerste 60 008 00 0 0 6 | hE es 8 8 8 = fe ee ee eenwsves 


wae en SOLIV.-V. 8: SOL ID0-o ue bee ices 









ie. Os a J =a 
? J ] - 
yyy ae 
4 Lp ‘eo © iy 
wis ~- 
ee _ 
ner 
ar 
. r y . a 
: : ee 
— a - - oP oe ~ 2 
i pve pone nares So re anes a 7 ie TS 
£ + 


f pall tt ysitio Mi 7 As cor at : 
SniiintenO } dolod + Dein}, ie , wea re 
mre : ite ©. | ed aD 
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t eyt+Ge ad 

~eer ow Ot te 2 fe owe “* eee s . a 
Wis ; O64. Sasi lo bag eee yl tes 
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XXXI 
PHYSICAL CONSTANTS OF ALKALOIDS 


COMPILED BY ATHERTON SEIDELL 


EXPLANATORY REMARKS 


This table was compiled from the.data found in the United States Pharma- 
copeeia, 8th Revision (1905); Beilstein’s ‘‘ Handbuch der Organ. Chemie,” 3rd 
Edition (1896-1899), and Erganzungsbinde thereto (1901-1906). Merck’s 
1907 Index; Hager’s ‘‘ Handbuch der Pharmaceutischen Praxis” (1900); 
Bruhl’s ‘‘ Die Pflanzen Alkaloide’”’ (1900); and Pictet’s ‘‘The Vegetable 
Alkaloids”? — translated and revised by H. C. Biddle (1904). 

No attempt has been made to include every alkaloidal compound men- 
tioned in the above-named reference books, but those only have been selected 
which appear of most general interest and for which the constants have been 
most completely determined. 

The solubility data are for the most part of qualitative reliability only. 
The quantitative statements found in the reference books vary considerably, 
especially so in the case of alcohol as the solvent. In fact it is practically 
hopeless to harmonize them in a reasonably satisfactory manner. In the 
present table an attempt has been made in all cases to select a value from the 
available sources which is nearest the truth, giving preference, however, 
to the U. S. P. results. It may also be mentioned that in practically all 
reference books the solubilities are expressed in terms of parts of solvent to 
dissolve one part of alkaloid. It is often uncertain whether weight or volume 
parts are meant, and furthermore the temperature is frequently omitted, as 
well as the degree of purity or strength of the solvent employed. For greater 
uniformity and convenience, the solubility values have been recalculated to 
terms of weight of alkaloid dissolved in 100 grams of the solvent. Unless 
otherwise stated, it is to be understood that the compounds are colorless. 

Sol. = soluble, v. = very, sl. = slightly, insol. = insoluble. 

The compiler of this table desires to acknowledge his indebtedness to 
Professors W. A. Puckner and H. M. Gordin for valuable criticisms and 
suggestions. 
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he 
2 
g Name. 
=| 
z 


XXXI.— PHYSICAL CON- 


Formula. 


Molecular 
Weight. 


By ATHERTON 


Melting 
Point. 


cS | | 


1/Aconitine.... 


2; hydrobromide....... 


3 Eee On Ete 
4) nitrate, . fIMEL Fah 
5 sulphate . Abd.’ ssn bye ys te 
6|Anhalonidine.......... 
7/Anhalonine........,.... 
8|Anhydroecgonine....... 
9} hydrochloride ....... 
10|Apoatropine 
11; hydrochloride....... 
12\/Apocodeine:. ;..;...... 
13|Apomorphine.......... 


14, hydrochloride....... 
15|Arecoline Bere ase 


eee oe owe ee ee 


16|Atropine (Daturine).. 

17} gold hydrochloride... 
18hf dodate..isk whip ta fire 
19} e sulphate laisse ssasteadur. 
20} valerate. 

21|Bebeerine (Bebirine) . 

22| hydrochloride. . 
23|Berberine . SE 

24 hydrochloride Ls PP 
25)) bisulphates::. soi .vlix 
20 Brucine).isies .afduidar nk 
27| hydrochloride....... 
ble TU UTA COR al eto shave st ws ts 
PAL Sa 30 UG 6) UR Toe ae i Pit oe a 


(1) With slow heating at 182° with decomposition. 


43. 3% solution in alcohol. 
3a) In 2% aq. solution. 





\C,,H,,.NO 


(3) Or 3.5 H.0, 


. .\CygHy,NO,, (or CygH,,NO,,)| 645.386/ 195° (1) 


C,,H,,NO,,-HBr+ 2.5H,0.| 771.354} 163° (4) 


C,,H,,NO,,.HCl+ 3H,0(3) | 735. 
\C,,H,,NO,,-HNO,+ 5.5H,0 28. 


(CH NOn.)2-H,S0,.-.. 


12 15 Bieleie e's cbiajene he) e's 


17 21 2.06 Cigar ie a) Va 10 ae) ee eye 


C,H, NOpHOls talon 


gH gN Og. to Shee see 
CRA NO hee athops i 
CHONG HCOlee eee 
CooLNO. Her pen eee 
(C,,H,,NO,.HC1)AuCl,. 


C,,H,,NO,I0,H. . 
(CiHoeNO,)o- ‘H SO, (12). 


|(C,,H,,NO,.C,H, 102) H,0. 


IC, .E,NO,. ae 
NOZH NO OHO. to ae 
lc 


»oH,,NO,+ 6H,0 


— 
eo 


e ene ae R eS 


”H,,NO,.HCI+ 4H,0 (11) 


C.,H,,N 
G.,HisNOAH,SO,uu adit 
C,,H,,N,0,+4H,0(11).. 


C,,H,,N,O,-HCl.. 
C,,H,,N,O,-HNO,.2H,0 . 


(C,,H.,,N,O,),H,S80,.7H20. |1012. 654 


858 
13 |154° (5) 
13 | 85.5° 
-110| 235° (6) 
582) 240° 
.178| 60°-62° 
.646| 237°-9° 
162 


eevee ee eer eee 


303. 
236. 
289. 


629. 242) 135°-7° 


614 200°-10° (6) 
042! 167°-8° 
194) 115° 


122llisod. asm 

474) 183°-184°..5 
(4) (7) 

22| 42° 

178) 214° (8) 

646) 259° 


443.242) 145° (4) 
443 . 678 
431. 232 
466 . 292] 105° (9) 


465. 
676. 


409. 
299. 
335. 


eo) @ je) ole) o. & 46 \0 fe 


430.696 
493 .278] 230° (6) 


oe ee ee ee eee 


(4) Of the anhydrous salt. 


(5) 159° according to Beilstein. 


(6) With decomposition. 
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Solubility at 25°. 


21/0.016 (cold) |v. soluble 
v. soluble 


(7) At about 189.9° (U.S. P.) 
(8) At 180° when amorphous. 
(9) At 178° when anhydrous. 


SSIS SC, £8 8.6) 6.0) lew) era we ORR Oller eee» 


sw yee: ele sy 8 Ge eae a ge ce crystals, 


Optical Crystalline Form, 
Activity. Color, Etc. 
[a]p2=+11°%\rhombic tables’ or 





s Grams per 100 Grams: 
8 
| 
cc C,H,OH. 
H,0 (02.5 vt. 9%). | (C220 
1 0.0312 4.54 2.27 
(2) prisms; also amor- 
phous. 
2\soluble Siplidin kin? gee | Berga ere Se: a|]jp=— monoclinic tables. 
30.47° 2 
3}soluble ROGINEN Me Pa ae are et levo 
4\soluble soluble on eee: leevo 
5\soluble sig logk ROSS Dae avoenr ean levo Jar Aicia ls. been Os ae eee 
6\soluble soluble soluble inactive needles, octohedra. 
feces Att... soluble Soluble tes Ai sae ot, % needles. 
8\v. soluble _|soluble v. sl. sol crystals. {morphic. 
9\soluble POE hit de EMR ns wed [a]Jp=—61. 5°Ineedles, rhombic, hemi- 
10|/sl. soluble’ |v. soluble’ |v. soluble .|prisms. 
11\soluble el eres. ra as 1. leaflets, [mass. 
12\v. sl. sol. soluble SOLID lete ae are ee ie", amorphous, gummy 
13\sl. soluble {soluble COLUDIGOAI NS eto a oo so amorphous mass, turns 
green in air. 
144 2.53 2.62 O: Ob S00r ete silt eat ..../monoclinic prisms. 
15|soluble soluble prisms. 
16, 0.22 68.5 6.0 inactive rhombic prisms_ or 
needles (sublimes). 
17\sl. soluble leaflets or 
glistening powder. 
19| 263 27 0.0467 inactive powder or needles. 
20\v. soluble sl. soluble  |sl. soluble 


.jerystal crusts. 


ae [a]p=— — 298° po RUSHCB INE prisms. 


.jneedle clusters (hygro- 
scopic). [prisms. 


23) 22.2 (21°)} 1.0 (cold) |v. sl. sol. inactive red-yellow needles or 

24\soluble soluble af ae ..bright orange needles. 

25 1.0 (21°) |sl. soluble “ea : i fine yellow crystals. 

26|0.31 (cold) |v. soluble — |v. sl. sol. [e]p= —119°/monoclinie columns, 
— 127° (10)| plates, prisms or leaf- 

lets. 

MM BOLUD IO hg oils cans 5 .icrystalline clusters. 

28/soluble soluble Ls Ee Bex ee tear ./four-sided prisms. 

9 Se ees PP cee a [octet eter tee long needles. 


(10) In chloroform solution. 
(11) Also with .2H2O 
(12) Also with .1 H20. 
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3 Molecular! Melting 
ce Name. Formula. Weight. Point. 
zi 
1|Bulbocapnine ......... CroHlisN Og. 225 eb ce oe os selon dl Oooo 
2|Caffeine (tri methyl xan-|C,H,,N,O,+H,O(1)...... 212. 136|236.8° (2) 
thine). 
MIMERL ULL. Schacter st 4 5 aie CHa Gs. Gb One. ones 386. 1841) ane oa oe 
41 hydrochloride....... Re EPS TT 2 HCI-+ oH ,0(3) |°266. 620) 2 oe eee 
5} sulphate..........-.. UL HAN Oe tO 4) sae 292: 20617. <5. «betes 
6; tri iodide... 5... i. ./G,H,,N,0.1,.HI+ 1.5H,0.) 592. 912 iena 
7| valerate (iso) Boats Stine OM BES ROS RAG Pere 296520 12 0 eee 
EiCarpaina tei. sts Oy HadN Oss ero taees BP es 239.21 |121° (cor.) 
& 
9| hydrochloride....... Cra Elon NO ELC Ae eee tae 275.678|225° (7) 
10|Chelerythrine.......... Ci9b Ns (OGH a. ..- teres 347. 146|203°—4° 
PVC HelcOnineG sais. fans. cs C,.Hiz,NO;+H,O..;.....:-| dceebeeride sae 
12; hydrochloride. . 5» Mag bligN Ces Ed Gal seine teas 389.634); .... 0 ae 
TACINCHONIGINO hy. cscs «a C, Ha»NO...-...........| 208 IRR To eter 
14| > hydrochloride........./C,,H.N,0.HCI+ H,O(11).| 348) G8eee see 
Lore PDISULPNALE...°. sos le C,).H.N,O.H,SO,+ 5H.0..| 482.362) ee 
Wi RSTO TOT UES Pe Be ie geay iene (C,,H..N,O0),.H,SO.+ 740.526/205.3° (13) 
3H,O(12). 
T7\Cinchonine. .y..4... 0.5. <; Cio tlesNoO one eet ee ae 294.196|264.3° (cor.) 
18), hydrochloride......... C,,H.,N,0.HCI+ 2H,O%. ..)2s68; 606) freee 
TDi TUILTAtA. no totes oe C,,H.2N,0.HNO,+4H,0:.| 366/232) seen 
20| bisulphate.:..........|C,,H.N,O.H,SO,+ 4H,O..| 464.346]. sees sees 
2S RUUD RALC eo tn. cleo ( aHinNO),H,SO,+ 722.510]198.5° 
HLOCT9). 
(1) Anhydrous when crystallized from (7) Begins to darken and decompose at 
alcohol. t higher temperature. 
(2) When dried at 100° to constant (8) In 96% alcohol, p = 2. 
weight. ea (9) For asolu. ina mixture of 2 vols. EN 
(3) Also anhydrous, Beilstein. and 1 vol. CoH;OH of 97%, p =1.1—2.1 
(4) Also with .1 H20. (10) Grams per 100 cc. of saturated solution 


(5) With decomposition. in 99.75 vol., per cent alcohol. 
(6) In absolute alcohol. (11) Also with .2 H20. 
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Solubility at 25°. 
Grams per 100 Grams: 


: 

3 C,H,OH 

4 EY tots wt. %). (C,H;),0 

llinsoluble soluble soluble 

2 2.19 1.88 0.267 

3isoluble 2 ahs i Gad) Pies Se 

Pe DIE KS ne aso 

ONES GS os bell] el bee demas Rea 

6isoluble (5) jv. soluble 

Le a Ge) a eS Sa 

8jinsoluble 11 (12°), (6) 3 

Ee) PN le ates 

bs SE sl. soluble |sl. soluble 

11|insoluble soluble soluble 

12/0.31 (18°) hee 2 Bit 

13/0.019 (11.5°)| 6.13 (13°) | 0.53 (15°) 

14, 5 (20°) {25.55 (18.5°)|........... 
(10) 

Boy. soluble. iv..soluble |........... 

16 1.6 1.4 0.0237 

17 0.043 Per Obee 20° 10,27 (10°) 
(15) (16): 

18|4.5 (cold) {100 (cold) 

19/3.79 (12°) |solubla  |........... 

Mery (14%) .  1111(14°)(18)|........... 

21 aw ie 10 0.043 


(12) Also with .6 H20. 

(13) Darkens at 203°, U.S. P. 

(14) In absolute alcohol, p= 0.1875. 
(15) In 84 vol. per cent alcohol. 
(16) In ether of d = 0.78. 


0.18 (cold) eps + 


-“ 


Optical Crystalline Form, 
Activity. Color, Etc. 
[a]p=+ rhombic — hemihedral 
2370 1° prisms. 
.......|flexible silky needles 
(sublimes). 


monoclinie crystals. 
..{monociinie crystals. 
.|rosettes of needles. 
.|long metal green prisms 
_ fatty glistening needles 


[ap = + 21°lmonoelinic prisms, 
55’ (6) rhombic crystals 
(sublimes). 
MAaar Ae cg ce: long needles, rhombic 
or monoclinic. 
inactive rhombohedral crystals 
(solutions fluoresce 
blue). 
[a]p*”=+  |monoclinie tables or 
115° 24’(8)| powder (tribolu- 


minescence in sol.) 
.|fine crystals. 


‘ap on large trimetric prisms. 
107.9° (9) 

.{laevo large double trimetric 
pyramids, mono- 
clinic. 

.|leevo long monoclinic prisms 

levo glistening needles or 
prisms. 

[a]pb"“=+ jmonoclinic tables, 

229.6 (14)| columns, prisms or 


needles (sublimes). 
monoclinic crystals. 
(17) 
jmonoclinie crystals. 
rhombic octohedral. 
prismatic, rhombic 
monoclinic. 


165.5 
.|dextro 
ielp=rtal 

170.3 (20) 


(17) 2.425 p in aq. solution. 
(18) In alcohol of d = 0.85. 
(19) Also .1 H2O. 

(20) 0.855 p in aq. solution. 
(21) For anhydrous salt. 


844 CHEMICAL ANNUAL 


5 Molecular Melting 
EI Name. Formula. Weight. Polistes 
a 
LCiNChOUnG cia wee ee Cro N aU since a ater 296 .212)265°-278° 
AGOCAINIG sane ae eo eheiece © + \CypHaNO, ve ue eke de oeeree 303. 178/98° 
3} hydrochloride....... Unt NORECI eae. cae 339. 646/189 .9° 
FICSOUCINOM: yous ys: ayes ate at Gi tiastN st Hse ecm aes 317.194)154.9° (4) 
5| hydrochloride....... C,,H,,NO;.HC1+ 2H,0O ...} 371.678/264° (4) 
Die ED LORIMER UE ory “a lot avanote: ss C,,H,,NO;.H,PO,+ 2H,O | 433.280/235° 
(6). 
Pi me SUDA LG otek yoga gota (CigsH,,NO,).-H,SO,+ 786 .522|278° (7) 
5H,0. . | 
BICC OIC OIC O ter ees ce ck ten: Jo LscN Chanis sieratecenaete are eee 399.21 |142.5 (8) 
9|Conhydrine (oxyconiine)|C,H,,NO................ 143. 146|120.6 
RO UDSCUCO | wens fiers sito Gee re cde eee ae 143. 146}101-2 
i1/Coniine’ (d-2-propyl 'ipi-|\C, HN oc... ee ca cce rs 127.146|-2.5° (10) 
peridine). 
12| hydrochloride....... ria Be hl Lei ee a eRe 163 . 624|208°-210° 
TsiCryptopine.. on... se Gg a PaO bes ei aah Or 369. 194/217° 
14|Cytisine (Ulexine)...... GIN OM: oo. ee eu ae 190. 132]152°-3° 
15|Delphinine............ CAW S By (05 GIS oars Ge ee 409.29 |120° (14) 
16|Diacetyl morphine (He- |C,,H,,NO,............... 369.194|171°, 173° 
roin). 
17| hydrochloride. Gr bLeN OFAC orcas) 405 . 662/230°-231° 
(1) In absolute alcohol, p=0.625. (5) In 97% alcohol. 
(2) In chloroform solution, Ws a cent CHCls. (6) Also with 1.5 H2O. 
(3) In alcohol solution, g= % C2HsOH. (7) Chars at 200° and residue melts at 278°. 


(4) For anhydrous salt. (8) When dried over H2SQ0«4. 





3 

3} 

J 

Z H,0. 
an. ..% ens 
2 0.166 
3 250 
4 0.83 

5 4 (15°) 
6| 44.9 

Tie Fis} 

8| 4.54 
9\soluble 


10\soluble 


11 Lil 


12 50 

13/insoluble 
14} 78 (16°) 
150.002 (20°) 


16|\v. sl. sol. 


PHYSICAL CONSTANTS OF ALKALOIDS 





Solubility at 25°. 
Grams per 100 Grams: 


C,H,OH 
(92.3 wt. %). (CH;),0 
“UN ate ae insoluble 
20 26.3 
38.4 insoluble 
62.5 8 
ere Sas bE = pee ae 
0.0967 insoluble 
v. soluble 0.645 
soluble soluble 
soluble soluble 


all propor-ica. 16 
tions 

soluble insoluble 

v. sl. sol. insoluble 


30.1 (8°) (11)}insoluble 


4.8 (20°) (15) 9. (20°) 
sl. soluble jsl. soluble 
soluble insoluble 
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Optical 
Activity. 


[a]p for 
neutral 

salts= — 
134° 


levo 


dextro 


[«]p= 
4.3 30°. (9) 


[a ]pY= + 
16. 4° 


D> ele Se, obs ©. 8) © 'e 6 


inactive 


bi ek 


11951°-(12) 


inactive 


eee ee ee ee we 


Di, a etal sel ae © Siw) © sy 8 


Crystalline Form, 
Color, Etc. 


needles from alcohol. 


. four or six-sided mono- 


clinic prisms. 


monoclinic prisms, 
leaflets or powder. 


orthorhombic prisms, 
octohedral crystals 
orcrystalline powder. 

short needles. 

needle shaped crys- 
tals, or powder. 


rhombic prisms, needle 
shaped crystals or 
powder. 

pale yellow leaflets or 


powder. 

leaflets (sublimes), 
De ptiupe2o a 

needle shaped crys- 


tals (sublimes), b. pt. 
229°. 
oily liquid, d,,=0.844, 
Date pt. (739mm) 
163.5° in hydrogen. 
large rhombic crystals. 


microscopic six-sided 
prisms or plates. 

rhombic —hemihedral 
crystals (sublimes 
to needles and 
leaflets). 

rhombic crystals, 
plates. 


prisms or powder, 


crystalline powder. 





(9) In 8% solution. 
(10) Solidifying point. 
(11) In absolute alcohol. 
(12) In 2% aq. solution; — 111°, 22’ for 5% aq. solution. 


(18) Cs:tHygNO;7 (Briihl), 
a Decomposes without melting. 
In 98% alcohol. 


(15) 


846 


Name. 


Number. 


— 


1/Dionin (ethyl morphine|C,,H,,NO3.HC1+ 2H,0O (1) 


hydrochloride). 
2|Ditaine (Echitamine) . 


SIHGOnINE, hess oe 


4| hydrochloride 
5 Emetine 


ee ee ee 


5 G6 C0 @ 6 0 ee. Oe 


Srey cucaitles A aes ee es bo: 
9| hydrochloride... .. 
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Kosmas Molecular Melting 
4 Weight. Point. 
385.694/125° (2) 


.|CpH,,N,O,+ 4H,0(3)....| 456.308/206° (4) 
G-HONO.4 HOree.2.a 203.146|198° (6) 
C,H, NO, HCr tose 239 .614|246° 

BITISON, OL coi ies 508.34 | 62°-65° (8) 

HNO} Sst 165.13 bes. eee 
CRATE NIOL: pe ee 612.36 |205° (9) 
C,,H.,NO,. ....| 333.2261103°-5° 
|C\,H,,NO,.HCI+H,O....| 387.71 |ca. 200° (2) 


BUG EUCHING ms tree. che. OEEAN O28 ot toe renee 253: 178\en. 7S ete 

11} hydrochloride....... C..H,.NO, HG) ere eae 289 .646|268° (2) 

12|Gelseminine........... CH GN.O6 25 ee ee 366. 228/172° (11) 

13} hydrochloride....... CHAN, O}-HOl Tr... 2. 1°07 Doe ee 

14\Homoatropine (oxyto- |C,,H,,NO;............... 275.178|95.5°—98. 5° 
luylatropeine). 

15| hydrobromide... haga Gin EL Sh ener ae 356. 106/213. 8° 

16/Hydrastine 20. 2). 2. MD gh OE et hdd 383 .178}131° 

17| hydrochloride....... C,,H,,NO,.HCl+aq...... 419.646)...... 

18|Hydrastinine .. .'.'.. .. . .|C,,H,,NO,. 207.114/116°-7° 

19} ‘hydrochloride....... GaHNol Holden 225 .566|212° (2) 

20F? Pisulphate, 7tTey: .. CTL Os LH SO yt sree ae 287.184|216° (2) 

21|Hydroberberine....... .|CooH,,NQ,... 339.178/167° 

22|\Hydrocotarnine........ CLEZNO;+ 4HZ0 cf... 4 2305 seri eee 

23|Hydrohydrastinine...... Galt NOE ee 191.114 66° 

24|Hyoscine (Scopolamine)./C,,H,,NO,............... 303.178}ca. 50°, 59° 





) .1 H2O also given. 
) With decomposition. 


(1 
(2 
(3) Also .1 HeO, dehydrates at 105°. 
(4) With rapid heating, decomposes. 





(5) For 2% solution in 97% alcohol. 
(6) At 205° after drying at 140°. 
(7) In 95% alcohol. 

(8) Also given as 68°. 
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| 
i) 
i H,0. 
ie 14.3) 
2}soluble 





Solubility at 25°. 
Grams per 100 Grams: 


C,H,OH 


(92.3 wt. %). 


50 


v. soluble 


Bi 2k. Galli?) 1.83(17°) (7) 


4'soluble 
5 0.1 
6\soluble 


7\insoluble 


9: 10 
10 
11 3-5 


12|insoluble 
13/v. soluble 
14\sl. soluble 


my 6 617.5 
16lv. sl. sol. 


17\soluble 
18}sl. soluble 
19|v. soluble 
20\soluble 


21\insoluble 


Paw ere 6 1S (a.6, 0 pe «6 


sl. soluble 
v. soluble 
soluble 


0.5 (20°) (7): 


Se) Ser (alls Bias (@, 61 SiPeeD Leo auetle o. @ «6 « 


Seah? (see tel 9) & ©. 6 1.9: 6 9 06 v 6 6S 6) 6s tee 0! 8) 6 10,0 © 'e140) eee 


Peeiene stel Wl en ee: 6 1s eo 8 © © © 6 eve] 6. @-)) ow ONO) e).8: © Le!'s) 6.0: te 


v. soluble 
v. soluble 
soluble 
soluble 


v. soluble 


.lv. soluble 


24/10.52 (15°) |v. soluble 








(C,H,),0. 


insoluble 
sl. soluble 


v.sl. sol. 


v. soluble 
aap 


soluble 


v. soluble 
sl. soluble 


v. soluble 
insoluble 


ate Pepe 8: @ 40 ¢ Ye) och af) airs fo teye sfie +0 fo 2 


insoluble 
0.80 


.{soluble 


v. soluble 
i By iy 


v. soluble 


v. soluble 
v. soluble 


Optical 
Activity. 


a oF 5) eilens! 9\\0° 6: bi 6 ie 


[2 ]p*= — 
ye: ae BAG), 
levo 


[(a]jp=—57 
inactive 


Crystalline Form, 
Color, Etc. 


microscopically 
talline powder. 
thick glistening prisms 


crys- 


monoclinic prisms 
(from abs. alcohol). 
triclinic plates. 


leaflets. 
.jerystalline mass, 
b. pt. 225°. (Brihl) 


[a]p=+335°|prismatic needles (solu- 
(10) 


678° (13) 
levo 


inactive 
inactive 


[a]p=— 
33.1° 





(9) W peer crystalline; at 188° when amor- 
ou 


(10) In leoHolic solution. 


(11) When dry. 


tions fluoresce violet) 


. shining prisms, crystals. 
.|jrosettes of small crys- 


tals or powder. 


.jerystals. 
.|plates and prisms or 


powder. 

rosettes from benzene, 
also amorphous. 

microscopic columns or 
prisms. 

glistening prisms from 
alcohol. 


.|rhombie prisms. 


rhombic 





prisms _ tri- 
metric. 
microcrystalline pow- 
der. 

needles (from ligroin). 
yellowish needles (aq. 
solutions fluoresce 
blue). 
crystals with green 
fluorescence. 


.(monoclinie needles or 


octohedrons. 
monoclinic 

(from ether). 
crystals. 
varnish drying syrup, 

prisms when pure. 


prisms 





(12) Decomposes without melting. 
(13) In chloroform solution, 1.275 grams in 


O cc. 
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3 Molecular Melting 

zg Name. Formula. Weight. Point. 

i 

1|/Hyoscine hydrobromide. |C,,H,,NO,.HBr+3H,O(1) | 438.154/191°-2° (2) 

2\ie SUP Hate IIMs as as (C,,H,,NO,),-H,SO,+ 7140 472) .ceeeteee 

2H,O0(4). 

3|\Hyoscyamine.......... Uy ESSN, ck cater ae ae 289 .192|108.5° 
sieohydrobromides 3. ...4.|0;,H»NO.H Bee... ee 370.122)151.8° 

5) hydrochloride....... CAHEIN ©. HG let cto $45. 6621. ae eee 
6) .«sulphatevlg sy 2.%.. 0) (C,,He3N O,).-H,SO,(6)....| 676.474/198.9 

PML PBELICO ime re sti ad, (te tdag NO), oc atnreue niet fete 289 .192/133°-4° 
8iLaudanine............ Cy Hy NO, oes ae eee oe 
9\Laudanosine........... CaHayNO ieee sh 357.226] 89 
10/Lobeline. . .2)ne454 0.3% CisH2:NO, SM ROWR RA oat 285. 1041S: (eee 
ti iDupanine; VaunaGo4. 3. CHa NiO > von ates 248.212) 44° 
L2 Larpinine Aeon ee soe C.,HaN,O, (or C,,H,»NO).|} 352.34 |68.5°-69.2° 

(8) 
13} hydrochloride....... CuH,,.N,0,.-2HCl.........| 425.276)212°-3° 
L4iLycorine} . silt... 8. Co HaNeO.. wvelewes| Ola nam pina mne Det 
15|Morphine. . ‘ _1C;H,,NO,+ H, OnGie ee 303.178/254° (12) 
L6Haacetate Lar Pre... C,,HisNO,.C,H,O,+ 3H20.| 399.242\ca. 200° (14) 
17}> hydrochloride....... CizHioNO; .HC1+ 3H,O ...| 375.678}ca. 250° (15) 
18] meconate........... (C,,H,,NO,),C, H,O,+ 86024396) a ceaeee 
5H,O 
LO = initratel: sHa0r: -:|GgHyNOs. HNOs 2 teor 348.1831 Sie eee 
20)e sul phiatenwin $y... . 35 (Co Die NOaloie SO, + 758.49 Ica. 250° (15) 
5H,O 
4a Narceimetht @ Ait is war..% C,,H,,NO, +3H,O(17).. 499.274/170° (18) _ 
(1) Also with less H2O of crystallization (5) shor p == 3:22. 
depending upon the _ solvent from (6) Also with 2 H20. 
which it is crystallized. - (7) Hor pr= 2: 
(2) When anhydrous. (8) B. ie in B= 2508 me 
(3) For an 8% solution of an atrocine free (9) In aq. solution of specific gravity 1.005. 


preparation containing .2 H2O. (10) In 2% solution. 
(4) Also anhydrous. (11) With decomposition. 
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5 Grams per 100 Grams: ? . 
A ee Comqiae ne Foe 
3 C,H,OH ctivity. olor, Cc. 
z H,0. (02.3 wt. %).|  (C2Hs)20 
1} 66.6 6.25 insoluble [a |p* = — rhombic crystals from 
32.9° (3) H,O 
2iv. soluble |v. soluble ..seeeessse./mMicroscopic needles 
from H,O. 
3\soluble v. soluble  |soluble [a]p==— _{needles, tetragonal 
20.3 (5) pyramids or plates. 
4\v. soluble 50 0.0625 |laevo prismatic crystals, 
deliquescent. 
5|soluble soluble Hiker han siha ts | WAweA Mihov own foreaeh oe eh DARN AR © NS 
6}v. soluble 15.6 0.04 [a]p=— indistinct crystals or 
28.6° (7) powder (deliques- 
cent). 
7\sl. soluble |soluble sl. soluble CLR Std coh ch Swag tek, sa) ght TRA Ee 
8i............/sl.:soluble 0.154 (18°) |jimactive small trimetric prisms. 
9/insoluble v.- soluble [5.18 (16°) |[a]Jp*®=+ needles from benzene. 
103.23°(7). 
Seen ivisoluble isl. soluble™ jeer. wi... yellow, honey-like 
f liquid. 
11\soluble soluble soluble dextro needles (also Ilaxevo 
and inactive modi- 
fications). 
12\decomposes |soluble soluble [a]p"’=—19°|tables from acetone, 
(9) rhombic crystals 
from petroleum ether 
13\soluble Do ee Re era [a]Jp>=—14° |jlarge rhombic crys- 
(10) tals. 
14/sl. soluble |sl. soluble sl. soluble |............ polyhedric crystals. * 
a 60.03 0.595 0.0224 |[a]p%=— |rhombic prisms, fine 
130.9 (13)| needles or crystal- 
line powder. 
16} .44.4 4.63 insoluble ..jerystalline or amor- 
phous powder. 
Bt | 5:87 2.38 insoluble [a]p*==— [needles or micro- 
111.5°(16)| crystalline cubes. 
18) 4.0 soluble Meas LBP yeh ono. badeun le ahs SR 
19|soluble Jos 8 et, SANE Cer ee Moda [aa eI HOD a ee 
20). «66.53 0.215 insoluble ......(acicular crystals or 
cubical masses. 
21/0.078 (13°) (0.105 (13°)|insoluble inactive prisms or fine needles 
(19) (deliquescent). 





(12) When heated slowly, first turning 
brown at 200° 

(13) In methyl] alcohol. C = 2.292. 

(14) With loss of acetic acid and water. 

(15) Turns brown and chars without melt: 
ing. 


(16) For anhydrous salt, C = 2.24, 

(17) Also with .1 and 2 HO. 

(18) When dehydrated at 100° it melts at 
145 2° (cor.) 

(19) In 80% alcohol. 
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vs Molecular Melting 
E Name. Rorensia: Weight. Point. 
z 
1)Narceine hydrochloride .|C,,H,,NO,.HC1+ 3H,O(1) | 535.742}190°-2° Qe 
2) -bisulphate *.h .4. {83 C,3H,,NO,-H,SO,+ 2H,0..| 579.342). Rey 
BINAECOTING tisisn@ideded »32.- CC HRNOGS se eee 413.194|176° 
4 hydrochloride....... C..H.,NO,-HCL((5)\.......9| 449566212). heii 
DINICOLING piece: - tb  « FEICRGELIING «ota icc ee ee 162.132|/b. pt. in H 
246.7° 
6| hydrochloride....... Cio, Ne HOL(G). co ee 198. 60:4 .40.. see 
“| tsalicylate. is... -..|CioHyNeC,H.O,... 4.2.5) BOM meen 
8| (tartrate rs«iielck.. ..|CrHyNj-2C,H,0,4 2H,0..| 498% 260) eee eee 
9\Oxyacanthine.......... Og, He NOs. 2c woke ee 311. 178/202°- 214° (7) 
10),-:hydrochloride..... ....1C,4,H.NO,,HC]+ 20,0 3113832678) 7 ee 
PUOXYSPATIeine 7. eas (STE NGO ey itera Satan 248.212} 84° 
12\Papaverine.|.¢:./) 5.5... . CA HANO be dgstee es] 8800 tena 
13 py emnenlonslty dB }-. «0 | Ugp en, HOiiiteat eos 375 .646|245°-7° (?) 
14|/Paucine. Satire t tes |\Captlac NGOs ot OFF, OU: .| 630.466)126° (11) 
15 Pelletierine. ie POH ts ete CH,,NO * .| 139.114}b.pt.195°(12) 
16|Pellotine . bdo k tial GO dELANO, fo. SE btn ee 237 .162}110° 
17\Pereirine. . OWS OM war Soe haa 296. 212)118°-124° 
18 Physostigmine '(Eserine) CO CHarNGO se verte aa aeetes 275. 198}105°-6° 
19} hydrochloride....... OgH,,N,0,-HCl......05 2...) S11 S6GG) ee 
20} Jisalioylate) edad... C, ,HajNiO, CBOs. lates 413.246/178.9° (14) 
Ahie sulphates fase. 285 (CysH,,N,0,).-H,SO, .....| 648.482/140° (15) 
22\Pilocarpidine \..i% <5... >. CH aNsOj nett ee ae 194.132) 3. 209K ee id 
23} platinum chloride... .|(C,,H,,N.O,-HC1),PtCl, +| 870.304}187° (16) 
4H,O 
24\Pilocarpine ........... CH NO. hee Ge eae 208.148] 34° 
25| hydrochloride....... OC HaZN OSHC 2 eee 244.596/195.9° (19) 
2G eMMILIAL Cr Faced (ee ot ee C,,H;,N,0,-HNO,......%.4 2712140 e ee 
(1) Also with .54 H2O. (6) With .2 HCl (Hager). 
(2) When anhydrous. (7) in hydrated form m. pt. = 138°-146°. 
(3) In 85% alcohol. - (8) For p = 4 in chloroform. 
(4) In chloroform, neutral solutions are (9) For p = 2 in aq. solution. 
levo, acid solutions, dextro. (10) NAR according to Beilstein. 


(5) Also .1 H2O, yields basic salts by recrys- (11) Decomposition temperature. 
tallization from hot water. (12) B. pt. at 100 mm. = 125°. 
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Solubility at 25° 
Grams per 100 China: 








5 Optical Crystalline Form, 
g oH OH Activity. Color, Etc. 
+E aah 8 
z H,0. (02.3 wt. %).| (CzHs)20 
RIIIOLeMEOIIGIG, | 9 |). scr or Chloe efectos es o's lemon yellow crystals. 
Sereeeeouble | of). osc... ess fedet ee eee ems fine needles. 
3)insoluble 1. (cold) (3) 0.6 (16°) |[a]p=— needles, prisms or 
207. FERS! rhombic columns. 
4\soluble LE SE en ee ee Se oe Pee} tle ga biiaal ys 
5\v. soluble |v. soluble |v. soluble — |[a y[p= ‘|colorless oil d,,= 1.011, 
161.55° very hygroscopic. 
6\v. soluble _|soluble ME ID BoA be iva crystals. 
7\soluble soluble Py eases. oa hake tials | -2. ee IDlLates, 
8\soluble di Ee OBE A Ae: ile ee ere 
Bid. a0... 2. slsoluble soluble fa |p*=+ hydrated flakes, anhy- 
13166; (8) \, drous needles from 
alcohol. 
Se ss is. |fsacssssse- (@ID =— jsiiall needles. 
163.6° (9) 
lijv. soluble -jv.soluble j|v.soluble }|............ white hygroscopic 
needles. 
12\insoluble sl. soluble 0.38 ee inactive prisms. 
ae ata ye FA Jal2e..0.'..-.. (large columnsi 
14\insoluble insoluble mmacluble featars ties. yellow leaflets. 
15/4.35 (cold) |v. soluble |v. soluble jdextro (13) joily liquid of d,=0.988. 
16\insoluble v. soluble |v.soluble |............/plates from aleohol. 
17\insoluble v. soluble |v. soluble |............J/amorphous powder. 
18/sl. soluble |v. soluble’ |v. soluble  |levo trimetric prisms from 
benzene. 
19/soluble ea hee ys BTA, fy 16 EE AY «Sei leerdare a 00h a Ment aa ee 
20| 1.38 (Gee 0.57 43 (414: hes (acicular or — short 
columnar crystals. 
21\v. soluble |v. soluble 0.083 SERED at cs PHOTO-CRRE BIG pow- 
er. 
22'soluble v. soluble |sl. soluble |[a]Jp=+ syrup (crystalline (?)). 
$1¥3°r (17) 
SIRE a LIL RS GS i a a 2 es ae Se orange yellow leaflets or 


dark red pyramids. 
24\v. soluble j|v.soluble  jsl. soluble |[a]p'’=+ |needles very hygro- 
106° (18) scopic. 








Zp) «333 43.5 insoluble [a]Jp=+ prismatic crystals, 
91.74°(21)| deliquescent. 
|26 25 1.66 insoluble [a]Jp=+ shining crystals, 
82.9° (22) prisms. 
(13) Becomes inactive when heated to 100° (17) For C = 1.5374. 
with an alkali; the salts are levo. (18) In 2% aq. solution 
(14) Softens and turns yellow at 160°. (19) When dried at 100°, 200°—5°, Beilstein. 
(15) Softens at 130°. (20) 178° cor., Beilstein. 
(16) Of anhydrous salt, with decomposition; (21) For C = 9.9 24, 


air-dried salt melts at 88°-9°. (22) For C = 9.572. 
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+] 
q Name. 
=| 
4] 


Molecular Melting 


alge te Weight. Point. 


— | — | | |] es 


1\Pilocarpine sulphate .. 
WPiperitie ss site er poe hie 
3)Pseudo pelletierine 
AOuinidine S28 IF) S.) 
5| hydrochloride 
6itsulphate Seeley... 


MOUInNIine, SPB UR BT 


8} (anhydrous) 


oe ee ee wo & 


Si bisuiphathyn seas... 


10a sulphate vs?) PR Mip ss 
11) hydrobromide....... 
12} hydrochloride....... 
13) salicylate, 45s ese k% 


(3s For.G ="7-318: 
(2) B. pt. = 246°. 


eoeeee ee 


oa er Steere es 


eeoeveeeee 


© 06 6 "ave «6 


. .|(CyyHygN2O,).-H,SO,......| 514.342|132° (120°) 


CERN the Ore ee 285. 162|130° 
C,H,.NO2H.0.. 0. fof 189.162] 48° (2) 

O} HEIN, OWG3) rene ee 324 .212/171.5° (4) 
C,H,,N,0,-HC1+ H,0 978 60Bl: 2s ee 
(CooHayN, O,),H,SO,+ 18954012) ee 
0, HN, Os} 3HOt-eaee 378.260] 57° 

C,H NO, eee ne? 324 .212/174.9° 


C,,HaN, O, dm 2O0,+ (pals O.} 548.410!ca. 160° (11) 
(C,,HaN,O,)-H,SO,+ 872. 622|205° (12) 
7H,0(10) 


2 
C,,H,,N,0,.HBr+H,0....| 423.156/152°-200° 
C,,H,,N,0,-HCl+ 2H,0...|} 396.712]/156°-190° 


nella Ni0. C,H,0,+ 471. 268|183°-7° 

4 

C,,H,,NO,. ...e..| 541.418(238°-240% 14) 
 ICasHi,NO,+ HL0.. ..| 351.146|213° 


CosH,,NOio+ 2H,0(?) ....| 557.386/250° 


GH Neen 200s ees 234.228|b. pt. 180°- 
ES.1° tar 

C,,H..N>-H,SO,+5H,O(16)| 422.394/136° (18) 

Co LlatNoGas is. as eee ee 334. 196/268° 

Ge Heal N Oe reerdee : 397.214/decomposes 


(6) In 1.06% solution in a mixture of 1 vol. 
: alcohol and 2 vols. chloroform; 


(3) Crystallizes in different forms, with H2O +274.7°, Brihl. 
and other substances of crystallization (7) In 97% aleohol. 
according to the solvent employed. (8) For 3% solution in chloroform. 
(4) When dry. (9) For 0.657 gram in 100 ce. of 97% al- 


(5) In 80% Bréchel: 


cohol. 
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Solubility at 25°. 























ti) Sometimes .8 H20. 


Softens at 60°, becomes semifluid at 70°, 


and melts at 160° with decomposi- 


tion. 
ha When dried over H2SOu. 


13) For 3.15 grams in 100 ec. H2O. 


(16) V 
(17) 


3 arpa Borg otams: Optical Crystalline Form, 
5 rym Activity. Color, Etc. 
' H,0. (02.3 wt. %). | (C2#s)0s 
1)soluble seliblew (0 | fads a|]p=+ crystals from alcohol- 
84.72 (1) | ether. 
2\insoluble 6.66 277 inactive large monoclinic col- 
umns. 
3\soluble soluble soluble inactive prismatic plates from 
petroleum ether. 
4) 0.05(15°) |4.0 (20°) (5) | 4.5 (20°) |[a]Jp”=—  |needles from benzene 
274,010) Vind )s 
5} 1.6(10°) |v. soluble |v. sl. soluble|/[a]p=+2.212/prisms. 
— 2.562 (7) 
6} 1.0 (15°) 12 v. sl. soluble|[a]p= + prisms, solutions fluor- 
184.17(8) esce_ blue. 
7) 0.0645 166 76.9 [a]p*=— flaky or  microcrys- 
145.2°(9) talline powder, efflo- 
resces. 
ma. 60.0571 166 22.2 levo amorphous powder. 
9} 11.76 5.55 020565. cn Ae orthorhombic or small 
needles (effloresces). 
10} 0.139 1.16 Vi BIMBOISIN foaled rel silky crystals or 
prismatic monoclinic 
needles (effloresces). 
my) (2.5 149.2 Gn kc eee silky needles (efflo- 
resces). 
mm | «5.55 166 0.415 [a]p’=— silky needles  (efflo- 
144.98°(13)| resces). 
3} 1.3 9.1 CeO Liga ice arte cai colorless needles. 
14\sl. soluble |v. soluble  |sl. soluble -........,.-(needles (from ether). 
15)insoluble soluble soluble inactive needles (from acetic 
ether) (15) blue 
violet fluorescence. 
16\v. sl. sol. soluble insoluble eT ose needles: 
17\v. sl. sol. soluble soluble [a]p=— oily liquid, yellowish 
| 14.6° (19) | syrupy liquid (Hager) 
18 91 41.7 insoluble .....+.....(fhombohedral crystals 
or powder. 
19} 0.0156" 0.91 0.0182 j|laevo prismatic rhombic 
| crystals or powder. 
20; 2.38 0.83 insoluble [a]p=ca.— |needles, glistening 
36° prisms. 


(14) With decomposition. 

(15) The salts are deep red. 

arying mols. H2O of crystallization. 
At 20 mm. 

(18) When anhydrous. 

(19) In alcohol. 
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he 

a 

| Name. Formula. 
2 

=] 





1)Strychnine sulphate.... (Coy HgN202)2-HSO.+ 
5 
2\Thebaine (para mor- C,,H,,NO,. PEE ti 
phine). 
3). hydrochloride....... Ci sHgNO,.HCl4+-HLO-. ©. 
4|Theobromine.......... CHINO]... Ce)... Bes 
5|Theophylline.......... CAHN O}4-HE Ose, te 
Gi Tritopine."..45. shah. 2 GCeHENeO oh. 4 8: Bae 
7|Tropacocoaine.  hydro-|C,,H,NO,.HCl........ 
chloride. 
SI TEODINE ssi cd ect bet babi ot}, - CaHigNO de. saath Bees 
9} platinum  hydrochlo-|(C,H,,NO.HCl),.PtCl, . 
ride. 
LO Veratrine s); all wajet +5: > (35, HigN Os en see ees 
11 Yohimbine . ./ssjsincene 5: Ge ts Nee (1 eee menage 





(1) When anhydrous. 
(2) In 2% solution in 97% alcohol. 


Molecular 
Weight. 


Melting 
Point. 


856.558}200° (1) 
311.178)193° 
365.662]... 


..| 180.104)329°-330° (4) 


..| 198.120|264° 


698 . 452/182° 


..| 281.630]271° 

RY rea 61. 2°-63° (5) 
..| 692.236]198°-200° 

..| 687.434]180° 


400. 276|231° 


(3) P=2.33. 
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Solubility at 25°. 


rd Grams per 100 Grams: ; : 
4 Optical Crystalline Form, 
Activity. Color, Etc. 
4 C,H.OH 
Zz 
H,0. (02.3 wt. %).|  (C2Hs)02 
1} 3.22 1.54 insoluble Was ek oust |PYISINALIC “ OLYStsie POL 
powder(efflorescent). 
2iv. sl. sol. 0.10 0.71 (10°) \|[a]D°=— __|leaflets, or prisms. 
218. 64° (2) 
MS ea [a]p=— large rhombic prisms. 


168.32 (3) 

...........-.jlumpy crystalline pow- 
der(from H,O),micro- 
scopic rhombic crys- 
tals sublimes, 290—5°. 


4}0.0305 (18°)|0.045 (21°) |insoluble 





5} 0.55 SPOS. ols ares anh are tL... COI ONOC IG places: 
needles (from H,O). 
| ee soluble A beatstn] Av (a [eo beh so 8S 2g eta prisms (from alcohol) 
plates (from ether). 
7\soluble are Shel eos ae eet... « NCCU LE-SNaved CLYStals; 
8iv. soluble |v. sl. sol. v. sol. inactive plates(from abs. ether) 
very hygroscopic. 
9\soluble PEE CHUDIG ese e Oke Sen ne ct eres coluntin SS y orange red  mono- 
: clinic table, columns. 
10/insoluble 9 9 inactive amorphous resinous 
mass. 
lijv. sl. sol. soluble soluble dextro glistening needles. 











(4) In closed tube. (5) B. pt. 229-83°. 
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COMPILED BY 


Oil and Chief Botanical Specific Gravity, | Optical Rotation, Solubility in 
Source. rs7 CG; Too mm.* Alcohol. 


ps ee ee, 
— 


1|Ajowan: (Carum ajowan)|.900 to .930 (1) |+1.0to + 1.5(2)|....... 


2|Allspice: 1.045.t0,1.055 (2)). 4..200 2a 
(Pimenta officinalis). |(1.024-1.055) (1)/ -1 to —5 (1) |1 pt. in 2 of 
70% 
3)Ammoniac: (Doremaam-}.891 (1) slightly dextro-| nye. aee en 
moniacum). gyrate (2) 
4/Angelica Root: £857 to .918 (1) |+16 to 4-32 (1) |\eaae ase ee 
(Angelica officinalis). |.855 to .905 (2) 
Japanese Angelica Rt.}.915 bv opi ie oh a hale, oe cee 
(Angelica refracta and|}.910 at 20° (1) 
A. anomala). 
6|Angelica Seed: .856—.890 (1) +11 to #12-Cl) 78. on se BORA A 
(Angelica officinalis). 
7|Angostura: .930—.960 (2) — 36 to —50 (2) |. 3. ae eee 
(Galipea cusparia). 
8|Anise Seed: .980-.990 at 17°\levogyrate toj|l pt. in 1} to 
(Pimpinella anisum). C. (5 and 2) —1.9 (2) 5 of 90% (1) 
9/Anise Bark: .969 —0O.8 _ fo ARR yee ee 


(Unknown source). 
10|Anise, Star: (Chinese) .980-.990 at 17°\slightly — to |1 pt. in 3 of 


(Illictum verum). CulZ) about —2(1)} 90% alc. 
(5) .975-.988 rarely slight- 
(252) ly+ 
11/Anise, Star: (Japanese) |1.006 at 16.5°C.|—8.1(2)  —_ J............e 
(Illictum religtosum)| (1) 
(leaves). 
12|Arnica: 906 (1) ~*~ _ |... t,o eee 
[Arnica montana 
(flowers )]. 
13} [Arnica montana .990-1.000 (1) |—2(2) ©) Se eee 
(rhizome )]. ; 
14|Asafcetida: .975-.990 (1) —9° 15'-f © Ge ee ee 
(Ferula fetida). 
15|Asarum Canadense: .930-.960 (2) —3.5 2 parts 70% 
16/Asarum Europzum: 1.015-1.068 (2). |. 20... 2. 0 se 
17|Basil: (European) .905-.930 (1) —6to—22(1) |1 pt. in 2 of 
(Ocymum basilicum). 80% 
18 CREUDION) so. .945-.987 (1) +7 to + 12 (1)|1 pt. in7 of 70% 


* About 20° C. 
The numbers in brackets in the table refer to the following authorities : 


Schimmel & Co., Semi-Annual Reports. (4) Bush & Co. 
2) Commercial Organic Analysis, Allen. (5) United States Pharmacopeia. 
(3) E. J. Parry. (6) Gildermeister and Hoffman. 
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G Other Characters. Chief Known Constituents. 


1/Smells strongly of thymol, of which it con-|Thymol; cymene. 
tains 45-55%. 

2|Refractive index (20°) 1.5309-1.5303 (3).. 

Produces semi-solid mass with equal vol. Eugenol; “sesquiterpene. 

strong caustic soda. Not less than 65% 
eugenol (5). 

3|Boils principally between 250-290°, beginning].................0..000- 
at 155° C. 

4|\Saponification value 37.7 (4). Distils chiefly|Phellandrene; valeric 
between 60-70°C. Ref. index (20°) 1.4800. acid. 

5/Crystals separate at +10°, and oil solidifies at|.......do............ 0005 
0°. Boiling point between 170-310°. 


6|Pale yellow oil darkens with age.............|Phellandrene;valericacid. 


Ser UREN rE 86610 7409 Dn eG sos bas wale eves: Cadinene; galipol; gali- 
pene; pinene. 
8|\Deposits anethol on cooling. Solidifying|/Anethol; methyl clavi- 
point 10 to 15°C. (15—19° [1]). Refractive} col. 


index 1.552-1.558 (20° C.) (3). 
erwin We iyhtes, ge siz AT bets LO) BO SZ... Methy!] clavicol. 


10|/Solidifying point +14 to+ 18°. Refractive|Anethol; anise aldehyde 
index 1.552-1.558 (20°C.) (3). and ketone; methyl 
clavicol; safrol. 


rte. aiatel rs 5 Abd 0) BS Sere Vile ise aw DOR. |, Anethol; safrol; eugenol. 


meee wvalicss5.1.. Hapon. value 29.9. Usually)... essence teow as dew vk 
of buttery consistency. 


13) Yellow color, becoming darker with age..... Dimethyl ester of thy- 


moquinol. 
pace lage Se ne Alky1 disulphides. 
15) Yellowish-brown oil.......... {oCT> FOO ea0e... Asarol; methyl eugenol. 


16/Thick, brownish liquid ......................|Asarone; methyl eugenol. 
1 Methyl clavicol; cineol. 


linalol. 


eeee ee se ee ee ere ee ee ee see ee eeree eee eee ere ee ee ee ee 


t One sample. 


Pharmacographia Indica. 10) Bulletin 109, U.S. Dept. Ag. 
i Hesse and Miiller, Berichte, 32. ie Soldaini and Berté. 
9) Joancard and Satie. Charabot. 

(13) Tidatece. 
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5 Oil and Chief Botanical Specific Gravity. | Optical Rotation, Solubility in 
x Source. Heo al oe 100 mm,* Alcohol. 


ee) SS 


1|/Bay: (Pimenta acris). . .|9.65—-.995 (3) levogyrate,:(as|...... as. fume 
much as — 2) 





2|Bergamot: [(expressed)|.880—-.886 +8 to +20 1 pt. in 2 of 80% 
Citrus bergamia}. (not more than 
+ 20 [5]) 
3|/Birch: (Betula lenta) . ..|1.180—1.187 inactive 1 pt.in 50f 70% 
4/Bitter Almond: 1.045-1.071 (2) |inactive 1 pt.in 20f 70% 
[Prunus  Amygdalus|1.045-1.060 
var. amara}. (25°) (5) 
5| HCN removed......./1.050—-1.055 (1) inactive 1 pt.in 20f 70% 
6|Cade: .99-1.05 vead lanl Jeune. sisdluble sim het 
(Juniperus Oxycedrus ). 90% 
7|\Cajuput: (Melaleuca Leu-|.920—.930 — 10’ to — 2° (1)/soluble in equal 
cadendron). .915-.925 (25°)inot more than|- part 80% 
(5) —2 (5) 
8|Calamus: .960—.980 +10 to +31 all proportions 
(Acorus calamus). (Japanese (2) of 90% 
985-1.00) 


9)/Camphor: [Cinnamomum 870—1.040 (2) |+12 to +32 (2) 
Camphora. (Wood 
and twigs.)]. 


Ce ee 


10|\Camphor Wood: 1.155 (2) + 2.7 (2), “dc L abies reba eee 
[(Venezuelian) Source 
unknown]. | 
11/Cananga: .896—.942. . (30°)|—-.27. .to. =) Bite ee 
(Cananga odorata). (1) (30°) 41) 


12/Canella: (Canella alba) ..|.920—.935 (1) +1° 8’ 7 


"eee wee ee ewe eeee 












13|\Caraway: (Carum Carvi)|.907—.915 (1) +70 to +85 (3) jequal pt. 90% 
.900-.910 (25°)/+70 to +80 
i (5) (25°) (5) 


14|Cardamoms: 
(Hlettaria repens). 
(Ceylon). .........}-895-.905 (1) +12 to +15 (1) |1 pt.in2 of 80% 


15 (Malabar).........|.933-.943 (6) |+26 to +34 (6)|1 pt.in4 of 70% 
16 (Siam) (6) 46a. 7. 905 (42° C.) +38° 4’ (42°C.)|1 pt. in 1.2 of 


17\Cedar Leaves: .868—.920 (1) —3 to —24 


[(Commercial) Jwnt-|.883-.888 (3) +55 to +65 (3) 
perus Virginiana]. 
18|Cedar Wood: [J unztperus|.945-.960 (6) — 30 to —40(1)|1 pt. in 20 of 
Virginiana}. 90 
19|Celery Seed: .870-.895 (1) 4+- 67. to. 79 (6) gets ween 


(Apium graveolens). 
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2 Other Characters. Chief Known Constituents. 


1)Mixed with equal volume concentrated caus-|Kugenol; clavicol; myr- 
tic soda forms semi-solid mass. Refractive] cene. 
index 1.487-1.585 (20°) (3). 
2|Refractive index (20°) 1.465-1.470 (3). Resi-|Linalyl acetate; linalol; 
due on evaporation not more than 6%.| limonene. 
Contains 30-45% linalyl acetate. Acid value 
1.4-3.5. Ester value 96.47. 
3/Odor of wintergreen. Boils 218-221°C.. Methyl salicylate. 
4\Clear solution on warming with excess of Benzaldehyde; hydrocy- 
saturated solution sodium _ bisulphite.| anic acid; phenyloxy- 
Boiling point about 180°. Not less than acetonitril. 
85% benzaldehyde. 2-4% hydrocyanic 
acid (8). Ref. index 1.542-1.551 (20°) (8). 
6/Thick, Glee liquid, tarry odor, burning, bitter|/Cadinene. 
taste. 68-80% vol. between 150-300°. 
7\Usually bluish-green, due to traces copper.|Cineol (not less than 55% 
Becomes semi-solid when shaken with| (5)). 
phosphoric acid (Sp. gr. 1.75). Refractive 
index 1.460-1.466 (20°) (3). 
8|Sapon. value 16-20 (after acetylization 40-|/Asarone; eugenol; acetic, 
50). Boils 170-300° C. Refractive index oenanthilic, heptylic 


1.507-1.515 (20°) (3). and palmitic acid. 
9|Very variable, being a by-product from the|Pinene; camphor; cineol; 
production of common camphor. phellandrene; dipen- 


tene; safrol; eugenol. 
10/Solidifies to crystalline mass at ordinary/Apiol. 


temperatures. 
11/Sapon. value 42-94(1). Refractive index (30°)/Esters of geraniol; lina- 
1.4788-1.5082 (1). lol, 
eer Ph PUL To. WES IIS Kugenol; cineol; caryo- 
phylene. 


13|Refractive index (20°) Y. 4867— 1.4970 (3). Gacenne dextro-limo- 
Boils 175— 230° C. (1). Not more than 15%| nene. 
should distil below 185° (2). Carvone 


50-60%. 
14|Refractive index 1.460-1.470 (20°) (3). Terpinene; dipentene; 
acetic esters; limonene. 
15|Saponification value 132 (6). . .|Cineol. 


16|Sapon. value 18.8 (after acetylization a7, 2). Borneol. 
Refractive index 1.4639 Berg @). 
17|\Savin-like odor. Jeri et . |Limoneres cadinene; 
borneol; borny] esters. 


18|Refractive index (20°) 1.498—1.503 (3)....... Cedrene; cedar camphor. 
gy Ae a Pa LAP oe Ae Limonene; phenols; se- 
danolide; sedanonic 


acid. 
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x Oil and Chief Botanical | Specific Gravity, | Optical Rotation, Solubility in 
=) Source. Te. C. 100 mm.* Alcohol. 


1\Chamomile: [(German)}.930-.940 (1) very slight Turbid with90% 
Matricaria Chamo- 
milla]. 

2\Chamomile: [(Roman)|}.905-.915 (6) +1to+3 (6) |1lpt.in6o0f 70% 
Anthemis nobilis]. 


3\Cherry Laurel: 1.054-1.066 (1): }.20.sihae autem 1 pt.in 2of 70% 
(Prunus laurocerasus ). 
4\Cinnamon Bark: 
[(Ceylon) Cinnamo-|1. 024-1. 040 (1) |0 to —1 (2) 1 pt.in 2 of 70% 
mum zeylanicum). 
5} [(Cassia) Cinnémo- 1.045-1.055 (25°)i+1 to —1 (2) |1pt.in 2of 80% 
mum cassia}. 5 
1.055-1.070 (1) 


6|Cinnamon Leaves: 1.044-1.065 (1) |—0° 5’ to +1° 1 pt.i in 3 of 70% 
(Cinnamomum zey- 18’ (1) 
lanicum). 
7|Citronella: [(Singapore)|.886—.900 (1) —0° 34’ to —3°|1 pt.in 2of 80% 
Andropogon nardus]. (1) 
8 (Lana Batu) ....... .900—.920 (1) —5 to —21 (1) |1 pt.in 2o0f 80% 
9\Clove: (Hugenia caryo-|1.048-1.070 (3) |slightly levo-/1pt.in et 70% 
phyllata). 1.040-1.060(25°)| gyrate up to 
(5) —1° 10/2) 
10\Cogmac: sei: . cass ses. |: 875-.885 (1) +0° 43’ to —0°|1 pt.jin Sib or 
317) 80% 
11|Copaiba: .895-.905 (25°)|/[—2 (2)] lL. .pt.,.in 10 of 
(Copaiba Langsdorffir| (5) —7 to —35 (1) 95% (5) 


and other species ). 
12\Coriander: (Corvandrum|.863—.878(25°)(5)|[+7 to +14 (25°)|1 pt.in 30f 70% 





sativum). .870—.885 (1) (5)]+8to+13(1) 
13/|Cubebs: (Piper Cubeba).|[.905—-.925 (25°) 1 pt.in1l of 95% 
(5) }+.910-.930(1)/— 25 to — 40 (6) 
14/Cumin: .900—.930 (1) +4to+8(1) |1 pt.in 3 to 10 
(Cuminum cyminum). of 80% 
15|Cypress: (Cypressus sem-|.866—.890 (1) +4 to +31 (1) ;1 pt. if 4-5 of 
pervirens). 90% (6) 
16|Dill: (Pewcedanum grave-|.895—.915 (1) +70 to +80 (2)|1 pt. in 5 to 8 of 
olens). [.905-.920 (7)] |[not less than} 80% (1) 
+70 (7)] : 
17\|East Indian: .948-.970 (6) + 41.to0 +50 (6) oe eee 


(Anethum sowa). 
18/Elemi: (From Manilla|.870—.910 (1) about + 44 °(6)) |... soe 


Elemz). 
19|Erigeron: (Hrigeron Ca-|.850—.870 (6) {not less thanjequal part of 
nadensis). [.855-.890 in- +45 (25°) (5)]] 90% 


creasing with| +52 (6) 
age (2)] 


yy 
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g Other Characters. Chief Known Constituents. 
“Solid at 0° and deposits crystals at 15°./A paraffin. 
Sapon. value 45 (1). 


2/Sapon. value 250-317 (6). Bluecolor whenfresh,/Esters of butyric, an- 
changing to greenandfinally toyellow-brown.| gelic and tiglic acid. 
Refractive index 1.4455 (20°) (8). 
NEUES EM aches 1s. fo isa s/o lai « of hav Ajelee  « Benzaldehyde; hydrocy- 
anic acid. 


4\Cinnamic aldehyde Sains (6). Refractiv_|Cinnamic aldehyde; eu- 
index 1.590-1.599 (20°) (3 genol. 
5|Refractive index (20°) 1. 585-1.605 (3). Boils|Cinnamie aldehyde 70- 
240-260°. Not less than 75% cinnamicalde-| 85% (2). 
hyde (5). 
6|Refractive index 1.535 (20°) (3)............-. Kugenol; cinnamic alde- 
hyde; safrol. 


7\Contains 80-91% geraniol (6). Refractive/Geraniol; citronellal. 
index 1.465-1.468 (20°). 

8\Refractive index (20°) 1.4811—1.4830 (3)./Geraniol; citronellal ; 
Contains 50-70% geraniol (6). methyl eugenol. 

9/Refractive index (20°) 1.5301-1.5360 (3)./Eugenol; caryophyllene. 
Boils between 250—-260°C. Contains 80-|[Not less than 80% euge- 
90% eugenol. Becomes semi-solid on shak-| nol (5)]. 
ing with strong ammonia. 

10/Ester value 140-250. Acid value 50 to over|Esters caprinic and ca- 


100(1). prylic acid. 
eer ee 70 CL) 2 gia oc AGNI a als Oe eee. Ke Chiefly sesquiterpenes. 
12/Refractive index (20°) 1.4665 (3).............{Linalol; pinene. 


13|/Viscid greenish color. Boils 175-280°; 80%/|Cadinene; dipentene. 
volatile between 250-280°C. Refractive 
index 1.49-1.496 (20°) (3). 


14|Limpid liquid with sharp taste.............. Cymene; cumic_ alde- 
hyde. 
A CHIT ALAC Gin) s\c cis ons ois» ss aie GA aS’ Pinene; cymene; valeric 


acid; camphene; cy- 
} press camphor. 
16|Penetrating odor; taste at first sweetish, then|Phellandrene; terpinene; 
sharp and burning. Refractive index 1.48-| carvone. 
1.495 (20°) (8). 
is BRD onde «a ois esalete wei edie ns Limonene; dill-apiol. 


18) Agreeable aromatic odor and taste.......... Dipentene. 


19|Larger part distils between 175-180° C. (2).../d-limonene; terpineol; 
. esters. 


CHEMICAL ANNUAL 


Oil and Chief Botanical 
Source. 


Specific Gravity, 


rS-iC. 





Optical Rotation, 
roo mm.* 


Solubility in 
Alcohol. 


De ee SEE ee 


1|Eriodictyon: (Eriodictyon|0.937 (2) 





Californica). 
Eucalyptus: 
2} (amygdalina).... 
See DOUGH CHT =. eter nk. 
4, (cnéorifolia).... 
5} (dealbata)..... 
Gla 94 CIOS ahs ee 
Tid) KCAUETONOCS yeeros ate wrt 
Sie “(olopulusyoae ete 
9| (hemastoma) .... 
10) | Cleutotylon) SOP. 
11} (macrorrhyncha)..... 
12} (maculata variety cvt- 
riodora). 
Lae macrocorys). oe ee 
14a OGOTALE ork Widate ae ts 
15 Mc OLCOSE Veo dts ee eee 
OMe CDEDEFILL) 7 ee eee 
Lilie (punetatia.) ogee ee 
18) (Risdonia)... 
19| (rostrata). 
20) ( Woolsiana). . 
21\Fennel: [ (Commercial ) 
Feniculum  capil- 
laceum]. 
2218 (J ADETOSE): muerte tee, 
23| (Macedonian)....... 
a4 CROTAN IG Sane 
SOTA LLL) Oe eee eee reeean es oes 
26, [( Water) Oenanthe 
aquatica]. 
27, Galangal: 
(Alpinia officinarum). 
28|Galbanum: 


(Ferula galbaniflua). . 





_. .|.850-.886 (1) 


.855-.890 (3) 
.890-.940 (2) 


_. ..|.899-.923 (2) 
_, ..|.871-.900 (2) 
_. .|.884-.915 (2) 


.905-.910 (3Y 
.910-.930 (1) 


[.915-.925 (5)] 


_. .|.880-.890 (2) 
_.|.915-.927 (2) 
924.927 (22°) 


.870—.905 (2) 


|.896-.935 (2) 


899-.925 (2) 


|.905-.930 (3) 


.909—.913 (2) 


[(17°) 
..|(6) .912-.920 
|.910-.925 (3) 


|, |.912—.925 (2) 
-|.889 (2) 


.960—.980 (2) 


.953-.973 (25°) 


(5) 
.975-.976 (6) 
.970-.980 (6) 


.|.976—-.980 (6) 


.905~.925 (6) 
85-89 (6) 

915~.925 (1) 
.910-.940 (6) 


29\Garlic: (Alliwm sativum). |1.046—1.057 








— 1.6 (2) soluble in 70% 
(2) 


—25 to —70 (1) 11 pt: to more 
(—89) (3) than 6 of 90% 


0 68 6 6 6 @ © OFS whe © « 


© 2 © 8 ws we © 2 o.4e © sil Jo ie) eget ele le) pe aa ee 


0 to +6.5 (2) 
+3.7t0 +526) ee eee 
+1 to +15 (1) |1 pt.in 3 of 70% 


© © © 0 ie 6 «ole are Was ere 


eee 8 0 6  € 6 w, 0 0 © cli> ole 6 wre sis) si snonmtel ee 


+0 to +2 (2) |1 pt. in 4-5 of 
| 70 


oe © ee 06 6 ew 6 6 8 8h ee ee Op oe eels ae ele 


slightly 
gyrate 

—5 to +5 (3) 

—3ito --1.6 oe 


9 0.e ye @ 6 6 eye) 0 paws « 


—2.5to-+4:4,(6) 
—2 to —6 (3)) Sie ee 
—1.1to +13 (2) aK pitied 1 
— 13.7 (2) 

+12 to +24 (6) sol. in 1 equal pt. 


+10 to +16 (6)|, oe 
+5 to +12 (6) 


+ 7°50’to16°30/|_. oan oe 
+48 (6) 


+ 12°42’ to 157s ee 
30’ 


©.0 6) 6) @ fee gm ekaiee s (sm 





—1° 30’ to —3°l1 pt. in $ of 90% 
30’ (1) 
+20 to — 10.(6)) eee eee 


inactive 


ee (0). 6/Pe, ae) aie colle) ate 6) 
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27|Boils 170-275° (1). Ref. ind. 1.480 (20°) (3). 


BSS 6 seam. mae pS 6: )0 6 2 & 6 © 0 6 6 6 6.90 2) ¢ @ 8 © 0 0 6 6 8 6 8 08 68 6 8 ole 


S58 O18 FOO o 0 6s pte 6s 6 0 8 6 ee 8 Oe 6 we 6 8 oe 6 8 6 Oe 0 oe oe wl ele 
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Chief Known Constituents. 


S Other Characters. 
Not Fl ter ot die (xi a a 8 1c 'ki x oie wrx eee \oinis.« ahaliditee ol b/g im Wiales. 0ce epte( 4 pred a ote 
2|Refractive index 1.4735 (20°) (8).............. Phellandrene; cineol. 
3|Boils 160-185° (6). Contains about 30%/|Cineol; citral; phellan- 
cineol (1). drene. 
4|Has an odor resembling dill and caraway..... Cineol; cuminal. 
DEON eaUO ee 1D. (6) ce <  G hes oo cies wells) ORE. Citronellal; citronellol. 
OI I PA. gee tek OG... 615 Sa. Be Cineol. 
RS 1 eee Onna er ae Pe Cineol. 
8|Refractive index 1.460—1.467 (20°) (3). De-|Cineol; pinene;  alde- 
posits crystals on cooling in freezing mix-| hydes. 
ture. Semi-solid mass with phosphoric 
acid (1.75 sp. gr.). 
ee S54 List B) aco) at so cis a webbie 4. Cineol; terpenes. 
EI ER osc pa ock's ob vw ticle’ een ceive oe Cineol. 
PMisemansiaaogih 1721 -(1).).28205 «<6 h3 OSD. SIP. : Cineol; eudesmol. 
12\Citronelia! 80-90% (6) wise. ese cee ccc c ee eee Citronellal; geraniol; cit- 
ronellol. 
13/Boils 160-200° (1). Cantsing about 30%/\d-pinene; cineol. 
cineol (1). 
14;Boils 157-199° (6). Solidifies in a freezing|Cineol; cuminal. 
mixture. 
BORGIR 08 oh Liigiie.s . fd) SAR... 505.5. Cineol; cuminal. 
UTS ECTEE (7 (VS a 6 holat @ ane er 9 ee a Phellandrene; cineol; eu- 
desmol; piperitone. 
17\Contains about 46— pines cineol bP) .../Cineol. 
18}. ...|Cineol; phellandrene; 
piperitone. 
SeOlsclott)—I181° (6). c.,.20 030: rick hh Siete a Cineol; valerie aldehyde. - 
Sere TITEL 15) 28 oe OR OS ool ood 13 HOR, EY,1- Aromadendral. 
21|\Solidifying point about 3—6° C. (6). NotjAnethol; fenchone. 
less than +5° (5). Refractive index 1.525- 
1.534 (20°) (3). B. pt. 160—220°. 
22\Solidifying point about 7° C. (6).. .../Anethol; fenchone. 
23 Solidifying eM 23 CO. (6).., a eciciaces odinrs ale Anethol; phellandrene; 
limonene. 
24 oiCt 110, Bont | 10—12°C. TOR Spee Tews nica Anethol. 
25} . ...|d-phellandrene; fen- 
chone. 
26|50-60% volatile between 170—172° ...|Phellandrene. 


Cineol; eugenol. 
d-pinene; cadinene. 


Allyl-propyl disulphide; 
diallyl disulphide. 
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Oil and Chief Botanical 





° 
qa Source. ree. C; 
~ |Geranium: [(Rose Gera- 
nium). Several spe- 
cies of Pelargonium]. 
1 (French).... .|.897—.905 (6) 
2 (Réunion)........|.889-.895 (6) 
3 (Algerian) . ieeeicia. 892—.900 (6) 
4 (Spanish ) Peete ss. 897 (6) 
5 (German Tf)... .|-906 (1) 
6|Ginger: ..875-.885 (1) 


(Zingiber officinale). 
7\Grains of Paradise: 

(Amomum melegueta). 
8iGuaiac Wood: (30°) 

(Bulnesia sarmientt). (1) 


9\Gurjum Balsam: Species|.915—.930 (1) 
of Dipterocarpus. 


10|Hops: (Humuluslupulus).|.855—.880 (6) 

.840-.882 (3) 

11|/Jasmine: 
grandiflorum). 

12\Juniper Berries:. .865-.882 (6) 

(Juniperus communis) |.860-.885 (1) 


(Hungarian ). .862-.868 (6) 
13| Jaborandi: .865—.895 (1) 
( Pilocarpus jaborandt) 
14|Laurel Berries: .915-.935 (6) 
(Laurus nobilis). 
15|Laurel Leaves: .920—.930 (1) 


(Laurus nobilis). 
16|/Lavender: 
(Lavendula gree (5) 


Li (French).. .880—.895 
18 (English)........./.885-.900 (1) 
19 (Spike)? 70 98%2 2 ..|.905—.915. (1) 


(Lavendula spica, D.C.) 


20|Lemon: 
var. limonum). 


.856—.861 (15.6°) 


Specific Gravity, 


[.882—.900 (4)] 
894 (1) 


.965-.975 


(Jasminum|1.007—1.018 (8) 


'875-.910 (25°) 


(Citrus medica|[.851—-.855 (25°)|+ 54 to + 66 
5 


Solubility in 
Alcohol. 


Optical Rotation, 
100 mm.* 


—7.5 to —9 (6) {2-3 vols. 70% 


—8 to —11 (6) |2-3 vols. 70% 

— 6.5 to —10 (6)|2-3 vols. 70% 

—10 to —11 (6) |jnot completely 
sol. 


—16.... (8) “eee 
—25 to — 45 (1)/1 pt. in 100 of 
[—12/4'to' 45.8): an Asana 
—4!(1)) co sl ages ee 


—6 to —7 (30°)|sol. in 70% 
(1) 


— 35 to — 130 (1)|sparingly in 


sometimes 95% 
strongly + (7) 
+ 28’ to + 40’(6)/very sparingly 
in 95% 


+215 to 13.5 (9))J-uak ellonene 
slightly + to —|variable; some- 

11 (6) times not com- 
0 to — 18° 48’ (6)| pletely in 90% 
43° 25/ (1) 1 pt. in 2 of 80% 
— 14° 10’ (6) f 


— 15 to —18 (1) |1 pt. in 3 of 80% 


[(4)]} 95% 


sol. in 90% 


PLY) Mari es 5 1 pt.in 3 of 70% 
—6 to —10 (9). 

—3 to —9 (1) 
—1 to —10 (1) 


—1 to +7 (1) 


1pt.in 3 of 70% 
1 pt. in 3 of 70% 
1 pt. in 6 of 65% 
not sol. to clear 
(20°) sol. owing to 


presence’ of 
wax 


CONSTANTS OF ESSENTIAL OILS 865 


Other Characters. Chief Known Constituents. 


No. 


1|Refractive index 1.460—-1.471 (20°) (3). Esters 
as geranyl tiglate 25-28%. 

2|Esters as geranyl tiglate 27-33%. Green color. 

3)/Esters as ‘ceranyl tiglate 19-29%.. 


Geraniol;  citronellol, 
and their _ esters, 
chiefly tiglates. 





4\Esters as ceranyl tiglate 35-42%.. 

EE ME ORs fk oss. 's wi de'ee kts SAR Mdace bs 

6|Boils 155-300° C. (1). Refractive index 1.488-|Phellandrene; l-zingi- 
1.495 (20°) (38). berene. 

Be Gee AROS GL )s 2.bR aL. 2) POA caah ccc dus GROSS 


8|Sapon. value about 4 (1). Very viscid oil, tea-|Guaiol. 
like odor, and crystalline at ordinary tem- 
peratures. 

9|Boils 255-256°C. (1). Sapon. value after|/A sesquiterpene. 
acetylization about 9.6 (6). 





10|Refractive index (20°) 1.4775 (3).............}Humulene; geraniol; ter- 
penes. 
11\/Esters as benzyl acetate 69-73% (8)......... Benzyl acetate; linalyl 


acetate; linalol. 
12\Varies greatly in appearance and properties,|Pinene; cadinene; juni- 
according to origin and mode of prepara-| per camphor. 
tion. Refractive index 1.474-1.488 (20°) (8). . 
13|Boils 180-290°C. (1). Sometimes solidifies!|Pilocarpene (?); ketones. 


on cooling. 
14\Sometimes solidifies above 0°C..............|Pimene; cineol; lauric 
acid. 
Bee entre. 2. 1:8... 0... So 42).4,.10 0S. ..|Pinene;: scineo!: (methyl 


clavicol; eugenol. 
16|Refractive index 1.462—1.4675 (20°) (3)...... phi h. sp Ree 
17|/Refractive index (20°) 1.4638-1.4643 (3)./Linalyl acetate 30-45%; 


Sapon. value after acetylization 160 ee linalol. 
18 Hetettite index (20°) 1.4660—1.4678 (3).. ..{Linalyl acetate 5-10%; 
cineol. 


19|Refractive index (20°) 1.4666 (3). Sapon./Pinene; camphene; cir- 
value about 15 (1). Odor resembles both}. eol; camphor; borneo), 
lavender and rosemary. linalol. 
20| Refractive index (20°) 1.4743-1.4760 (1). First|d-limonene; citral. 
10% of distillate (using Ladenburg flask) 
should have optical rotation differing from 
that of original oil by not more than 5° (1). 
First 50% of distillate must have higher ro- 
tation than original oil and the residue (11). 
Residue at 100° not more than 5%. 
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Oil and Chief Botanical Specific Gravity, 





° 
za Source. rou.c. 
1;\Lemongrass: .895—.905 (3) f 
(Andropogon citratus). 
Lime (Limette): .87 7-887 (3) § 


(West Indian. Citrus 
medica, var. acida). 





2 Expressed.........|.873-.885 (2) 
3 Distilled..........|.856—.868 
(1 and 3) 
| (Italian. Citrus limetta). 
4 Expressed......... .872 (1) .882 (2) 
5 Distilled. ......... .|.863-.866 (2) 
Linaloe: 
6} [(Mexican). Species|.875—-895 (1) 
of Bursera]. 
7} [(Cayenne) Ocotea can-|.870—.880 (1) 
data (?)]. 
8|Lovage: 1.000—1.040 (6) 


(Levisticum officinale). |[.963-1.023 (4) ] 
9}Mace: (Myristica fra-|.890—.930 (1) 


grans). 

10/Male Fern. 850 (1) 
(Dryopteris Filix-mas ). 

11/Mandarin: .850—.858 (1) 
(Citrus madurensis ). 

12)/Marjoram: .890—.910 (6) 
(Origanum majorana). 

13/Mastic: .858-.868 (1) 
( Pistacia lentiscus). 

14|Matico (leaves): .930-1.130 (3) 
(Piper augustifolium). 

15|Monarda: .930—-.940 (2) 
(Monarda punctata,). 

16|Mustard: ( Brassica nigra|1. 016-1. 030 (6) 





and B. juncea). [1. 013-1. 020 
(25°) (5)] 
17|Myrrh: (Species of Com-|.988-1.007 (6) 
miphora). 
18|Myrtle: .890—.920 (2) 


(Myrtus communis). 
19|Neroli: (Citrus bigaradia).|.870—.880 (6) 


20|/\Nutmeg: .865—.930 (1) 


(Myristica fragrans). Soiree (25°) 
(5) 





t East Indian. 


Optical Rotation, Solubility in 
Ico mm.* Alcohal. 


+3 to —3 (3) |lpt.in2of 70% 
[1 2ea | 


+35 to 4:40 (2) (ak bin eee 
+38 to +45 . | ee 


+58 (6) AG) AR eee 
+-34.8to + 45(2)| 5 085 ee 
+8 to —13 (2) |1pt.in2of 70% 
[—5 to —12(1)] 

—15 to —20 (1) |1pt.in 2 of 70% 
+0to+5 (6) |1pt.in3of 80% 


[—14to +12(4)] 
+10 to +20 (1) |1 pt. in 3 of 90% 


ee pe eo ee 0 8 ete so St is « we wie 6! 6 ee 6 aes 


+5 to +18 (6) 1 pt. in 2 of 80% 

+22 to 4:28/(1)jup caw tl )eH@ewe 

+5.5 to —0.25jequal part 90% 

lighele + (2)e | ee 

lake diel 1 pt. in 10 of 
70% 


— 67° 54’ to 90°)1 pt. in 10 of 
LO) 90% 
+ 10 to-++30 (1); igen 


slightly dextro- ipt. in 2 of 80% 
gyrate to +5 


(6) 
+8 to +28 (1) |1pt.in 3 of 90% 


§ West Indian. 
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g Other Characters. Chief Known Constituents. 


1\Contains 70-75% citral. Refractive index/Citral; geraniol; methyl 
1.483-1.488 (20°) (3). heptenone. 


2|Refractive index (20°) 1.480—-1.4846 (3) .......{d-lmonene; citral; me- 
thyl anthranilate. 
3|Refractive index (20°) 1.4750-1.4770 (3)./d-limonene. 
Boils 175-220 (1). 


4\Sapon. value 75 (6). Ref. ind. 1.477 (20°) (8)./d-limonene; citral; lin- 
alyl acetate. 


eee. ee Oe sh ee oe. ve ee (OLErals*limene’4C, Haa), 
6|\Sapon. value 1-10 (1). Refractive index (20°)|Linalol; geraniol; methyl 
1.4638 (1). heptenone. 
Ch ou cota bah he Dea aie ome aati Mostly linalol. 
Ie ee Le nS eiplticnc aung pecan dos d-terpineol; a terpene. 
9|Refractive index 1.476—1.484 (20°) (8).........|Pinene; dipentene; my- 
risticin. 

sUiBoness0- 200 (1).2. terse ts. wees s-s.s-.-|Hexyl and octyl estersiof 
fatty acids. 

PESTO OS Oe CO). heir ee oe eee ie Limonene; citral; methyl 
ester of methyl an- 
thanilate. 

12iSapon. value 21.57 (6) 2. .... 20)... ve... 1Terpineol; terpenes: 

STO LOU (Oe ee hes ok aah Cees d-pinene. 

Pe oy clei. spies Pose os Sone det Asarone; possibly methyl 
eugenol (1) 

Poimcrone unyme-like Odor... 2... beret. Thymol; eymol. 


16|Boils 148-154° C. Warmed with ammonia water|Allyl-iso-thiocyanate [not 
it produces thiosinamine. Should give on| less than 92% (5)]. 
distillation the same sp. gr. with first and last 
of distillate. Ref. ind. 1.525-1.535 ee Noh 

17|Boils 220-325° (6). . 


SMU RU Ne ee ot access ta ead Pinene; cineol; dipen- 
tene. 

19\Sapon. value 20-52 (1). Shaken with satu-|Linalyl acetate; linalol; 
rated sodium bisulphite assumes a perma-| geraniol; limonene. 
nent purplish color. Ref. ind. (20°) 1.4755. 

20|;|Evaporated on water bath should leave no/Myristicin; pinene. 
crystalline residue on cooling. Refractive 
index (20°) 1.476 (3). 
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Oil and Chief Botanical 


Source. 


1/\Olibanum: 


(Boswellia Carterit). 


Specific Gravity, | Optical Rotation, Solubility in 
rik Oe 100 mm.* Alcohol. 


'875-.885 (6). 1—11 to —17 (0) pee 


2i\Onion: (Alliwm cepa)...|1.035-1.045 (3) jabout +5 (1) |......,........ 
3;Orange (Sweet): 


(Citrus aurantium). 
(Bitter C. bigaradia). 


4\Origanum (Triest): 


5 


(Origanum hirtum). 


(Smyrna). 


(Origanum smyrneum). 


6|Origanum vulgare: 


7Orris: (Species of Jris).|..... 


8|Opopanax: 


(Commiphora katof). 


.848-.857 (1). |+95 to +99 (1)|1 pt. in 4 of 95% 

.842—.846 (25°)|(bitter orange) with faint tur- 
(5) +90 to +93) bidity 

.940—.980 (1) Pa to slight-|1 pt. in 3 of 70% 


y 
.915-.966 (3) [0 to —15 (3) — |1pt.in 3 of 70% 


.870-.910 (6) —34.5°(6)\, «+ ) bee oa eee 

.seeaees. (Slightly dextro-}: mye nena eee 
gyrate 

.870—.905 (1) —10 to —12 (1) jequal part 90% 


9|/Palmarosa: (Andropogon|.885—.896 (1 & 4)/+ 1.8 to—1.7(1)|1 pt. in 3 of 70% 


Schaenanthus). 


10|Parsley (leaves): 


[+1 to —1(4)] 
.900+.995:°(1)) 1416" to +39 10%) 


(Petroselinum sativum). (1) 
11 (seed Jic'! diwttemeb fl. 05=UI0 (2) slightly levVO0-|. 2.7 aeeeeeneee 
gyrate 
12|Patchouli: .970—.995 (1) — 50 to —68 equal part 90% 


(Pogostemon patchoult). 


13/Pennyroyal (American): |.925—.940 (1) +18 to +22 (1/1 pt. in 2 of 70% 


(Hedeoma pulegioides).|\[.920-.935 (25°)| and 5) 
5 


(5) [+25.7F (1)] : 
.930-.960 (1) |+17 to +23 (1)|1 pt. in 2 of 70% 


14 (European): 
(Mentha pulegium). 
15|Pepper (Black): .870—.900 (6) —5 to +2 (6) |1 pt. in 15 of 
(Piper nigrum). [ .930 (4)] [—8.5 (4)] 90% 
16|/Peppermint: .894-.914 (25°)|—20 to —33 |1 vol. in 4 of 
(Mentha piperita). (5) (259) to) 70% (5) 
17 (American)........|.905-.920 (2) —18 to —33 (2)|4 or more vol. 
90% 
18 (English)........./.900-.910 (2) — 22 to —33 (2)}..... GOsastiee si: 
19 (French)........../-910-—.921 (1) —6 to —35 (1) |..... do, fetear. 
20 (Russian).........{|.905-.915 (2) —17 to —22 (2)}..... rele ge 
21 (German) iacerinte «hicks 900—-.915 (2) —25 to —33 (2)|..... ree a. 
22 (Italian Festi sete al O12 A) 16.3; (2) 50) sie ee dO. sxeied! 
23 (Japanese icc oe. acletot: 895-.900 (24°) |--25 to —43 (2)}..... do.. 


(Mentha arvensis). 
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& Other Characters. Chief Known Constituents, 
TREC ey eae LP OV SMERE py” OS tr Pinene; phellandrene; 
dipentene. 
Dee de MO Eh. ac. 4.... es sete eed. Aly bpropyl disulphide: 
3| Refractive index 1.4730—1.4740 (20°)......... Chiefly limonene. 
4|Contains 60-85% carvacrol. Gives violet/Carvacrol; cymene. 


color with ferric chloride. 
5| Contains 25-60% ecarvacrol. 
chloride not so intense as last. 
index 1.510 (20°) (8). 
Gmieniiemncstiy at 161° O-(6).... 2... eva f.. 
7|Melting point 44-50°C. (6). 
2-6. Acid value 213-222. 


Refractive 


Color with ferric/Carvacrol; 


linalol; cy- 


mene. 


Carvacrol (?); phenols. 
Sapon. value|Myristic and oleic acid 


and their methyl es- 
ters; irone. 


8| Boils between 250-300° (6) ............. 3S Jtoheao pay eh. noi) peeo i, 


9| Refractive 
Sapon. value 20-40 (1); after acetylization 
230-270 (1). 


index (20°) 1.4760-1.4805 (3)./Geraniol; 


geranyl ace- 
tate and capronate; 
dipentene. 


10)Strong odor of parsley. Greenish yellow/Apiol (small amount). 


color. Refractive index (20°) 1.489 (3). 


11;German oil semi-solid at ordinary tempera-|Apiol; pinene. 


tures, French oil on cooling. 


12| (These values were obtained on oils distilled in Patchouly alcohol; p-cam- 


Europe.) Singapore oils, probably sophisti- 
cated,givelower sp. gr., and opticalrotation. 


phor; eugenol; cinnamic 
aldehyde. 


Pulerade: hedeomol. 


14/About 80% distils between 212-216°C., and|Pulegone. 


only about 5% below 212°. Refractive index 


(20°) 1.4805 (3). 


16] Not less than 6% esters (menthyl ester) and 

50% total menthol (5). Ref. ind. (20°) 1.4650. 

17|Refractive index (20°) about 1.4635 (2). 
Solidifies in freezing mixture. Total men- 
thol 48-64%. 

18} Deposits a few crystals on long standing in 
freezing mixture. Total menthol 51-66%. 

19) Total menthol 45-69%. 

|20/Acts like English oil on cooling. Total 
menthol about 50%. 

21| Acts like English oil on cooling. Total men- 
thol 55-68%. 

22| Deposits no crystals on cooling. Refractive 
index 1.4680 at 16°. Total menthol 55.5%. 

_|23|Solidifies +17 to +28°C. Total menthol 70- 


91%. 





Phellandrene; dipentene. 


Seventeen bodies have 


been identified in 
American oil, chief of 
which are: Menthol; 
esters of menthol; men- 
thone; pinene; cineol; 
phellandrene; limo- 
nene; cadinene. Other 
oils probably have 
many of the same con- 
stituents. 


Oil and Chief Botanical 


Specific Gravity, | Optical Rotation, 


CHEMICAL ANNUAL 


Solubility in 


100 mm.* Alcohol. 


oS 


+22 to +34 (1) 


+ 3.7 to —1.3(1)|1 pt. in 2 of 80% 


[—6.25 from 
leaves only 
(12)] 
+9.4 (4) 
—5 to —76 (1) |1 pt. in 5-6 of 
sylvestris | 90% 
+10.7 to—19) 


) 
(P.cembra .920)|(P. cembra+29) 


z Source. TSa,C; 
1|Petit-grain: .887—.900 (1) 
(Citrus bigaradia). 
2|Petit-grain citronier: .869—.874 (1) 
(Citrus medica). .878 (4) 
3)/Pine-needles: .853—.875 (1) 
(various conifers). (P. sylvestris |(P. 
905 
4\Poplar buds: .895-.905 (6) 
(Populus nigra). 
Rose: (Rosa damascena) 
5 (Bulgarian)....... (1) .849-.860 
(30°) 
6 (German)........./(1) .845-.855 
(30°) 


7 (U.S. Pharm.). .855-.865 (25°) 
8|Rosemary: (Rosmarinus .896—.920 (2) 


+1to+5 (6) |1 pt. in 4 of 95% 


leevogyrate tO)... cee 5 ae 


—4 (1) 
+1 to —1 (1) 


# s = ee oC oeMe © eos 8 8 


~9 to +18 (3) jequal pt. 90% 


officinalis ). (English oil 
—9.5T) 
9)Rue: (Ruta graveolens) .|'833—.840 (1) +0.2 to +2 (1)/1 pt. in 2-3 of 
(Algerian oilj/(Algerian oil} 70% 
842) +5) 
10\Sage: Salvia officinalis . .|.915-.925 (1) +10 to +25 (1)|1 pt. in 2 of 80% 
11\Sandal-Wood: 
(East Indian). .970—.985 (1) —17 to —19 (1)|1 pt. in 5 of 70% 
(Santalum album). .971—.982 (4) [—16 to —20 
| (25°) (5)] 
12 (West Indian). .960-.967 (6) —|4+24 to £29 (6)\,000 ee. neneneee 
(Amyris balsamifera). 
13 (West Australian). |.953 +5.3<) fost sig Leta eee 
14\Sassafras (Bark): 1.065-1.095 (2) |+1 to +4 (2) |All proportions 


(Sassafras officinalis). 


15|Savin: (Juniperus sabina)|.910—.930 (1) 


.903-. 923 (25°) + 40 


(5) 
16\Schinus: (Schinus molle)|.850 (1) 


Spearmint: 
(Mentha lease 
17 (American). .|.920—.940 (1) ft 
18 CRUSRISa NN) oe oe ee 883-.885 (6) 


(botan. source (?)). 


[1.070-1.080 (1) ][+3 to +4 (1)] 


of 90% 
+42 to +60 (1)jequal part 95% 


to +60 
(25°) (5) 
+46 (17°) (1) |1 pt. in 3.3 of 
0% 


— 36 to —48 (1)lequal part 90%] 


— 23 (6) 1 pt. in 2 of 70% 


} Two authentic samples .961 and .980. 
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t Other Characters. Chief Known Constituents. 


1|Refractive index (20°) 1.4623 (3). Sapon.|Linalyl acetate; linalol; 


value 110-245 (1). limonene; a sesquiter- 
pene. 
2\Contains oil from unripe fruit .............. Ksters of linalol; citral. 


3|Boils 150-185°-C. Leaves considerable resi-|l-pinene; /-limonene; bor- 
due at 185°C. Less than 10% volatile) nyl acetate. 


below 160°. 
4\Sapon. value 13 (1). Boils 255-265 (6) ...... Humulene and another 
sesquiterpene; a par- 
affin. 
5|\Congeals below 23°C. Sapon. value 10-17. 
Acid value 0.5-3. Refractive index (25°) of steinrey ; 
1.452-1.464. Geraniol 66-74% (1). Stage Uae CatueC Ut 
6\Congeals +27 to +37°C. (1). Stearoptene P ; 
26-34%. 
7|\Congeals 18-22°C. Sapon. value 10-17...... 


8|\Sapon. value 12-20 (1). First 10% distillate|/Pinene; camphene; cin- 
should also be dextrogyrate. Not less than} eol; camphor; borneol; 
2.5% bornyl acetate and 10% total bor-| bornyl] acetate. 
neol (5). 

9|Refractive index (20°) 1.4341 (3). Solidifies|Methyl-nonyl-ketone; 
+8 to 10°. Most of it volatile 215-232°, not} lauric aldehyde. 
more than 5% below 200°. 

10)Sapon. value 107 (1) ..................i...../Cineol; thujone; pinene. 


11/Sapon. value 5-15 (1). Not less than 90%/Santal alcohols; santalol; 
alcohols as santalol (5). Refractive index| esters of santal alco- 
(20°) 1.505-1.510 (3). hols. 


BSE TEE Ns phate ere NLS A ode oe of oe LI, ont ein oie. 

14\Five drops of oil cooled and mixed with 5/Safrol;eugenol;camphor; 
drops cone. nitric acid produce first a red| pinene; phellandrene. 
coloration, then a resin. 

15|Sapon. value 115-125:(1). Not more than|Sabinol; sabinol acetate; 


25% volatile below 250° C. ; cadinene; pinene. 
PI eo trae os 8 ce dc cles e 04% sie 8 sls Phellandrene; _pinene; 
carvacrol. 
[nene. 


17\Carvone about 56% (6)...................-...(Carvone; limonene; pi- 
18\Sapon. value 25.9 (6). Carvone 5-10%. lLin-|Linalol; citral;  cineol 
alol 50-60% (6). carvone; limonene. 
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Oil and Chief Botanical Specific Gravity, | Optical Rotation, Solubility in 





Zz Source. 15°C. 100 mm.* Alcohol. 
1\Storax: (Liquidambar|.890-1.100 (1) |—3 to —38 (6) |.......... 3 gs Bee 
orventale). 
2/Tansy: .925-.955 (6) +30 to +45 (1) ve ee 
(Tanacetum vulgare). |[Fresh herb .915|[English oil 
to .930 (2) ] — 27.5 (2)] 
3/Tar: (Species of Pinus).|.862—.872 (6) +15 to +24 (6)|sol. in 95% 
[about .892 . ' 
(25°) (5)] | 
4|\Tarragon: (Artemisza}.900—.949 (13) |+2to +9 (1) |1 pt. in 10 of 
Dracunculus). .890-.960 (1) 80% 
5|/Thuja (Leaves): .915-.925 (3) —5 to —14 (6) |1 pt. in 3-4 of 
(Thuja occidentalis). 70% 
6|Thyme: .900—-.930 (25°)/not more thanj1 pt. in 1-2 of 
(Thymus clade: (5) — 3 (25°) (5) 80% (5) 
7 (French).. ...|-905-.915 (1) slightly lzvo-|1 pt. in 2 of 80% 
gyrate (1) 
8 (German).........}.909-.935 (1) slightly levo-/1 pt. in 2 of 80% 
gyrate (1) 
9 (Spanish)... .. .d /oauyeteed. 2.01]. OLE eee, 
10} (Botanical source (?))./.930-.950 (6) Sele be ene wens eat Seine Gea 
70% 
11/Thyme (Wild): .890-.920 (6) —10 to —21(6) ]...... AGES 3, 
(Thymus serpyllum). .905-.930 (2) —1to —11 (2) 
12/Tolu: .945-1,09(6) -, |~1 to +15(6) vind. .68.. 2... 
(Toluifera balsamum). 
13/Turpentine: 860+ .870(25°)(5)t% 1). See 1 pt. in 3 of 95% 
(5) 
14, (Various conifers). .862—.875 (20°) |—34:8 to +29.6)..0) sniun..... 
(10) (2) 
15))\¢' Wood”’ Turpentine )}.855—.910: (20°)! |. ...0.. lala Pe eal oo 
(10) 
16|Valerian: .930—.955 (2) —8 to —15.(2) 4... eee 


(Valeriana officinalis) 


17 (Japanese)........|/.990-.996 (1) —8 to:—15:(2) jnoltusalne.. 2... 
V. officinalis, var. y: 
augustifolia). 
18|Verbena: + .900 (1) — 12° 38’ (1) 1 pt. in 5 of 90% 


(Lippia citriodora). 
Verti-vert: (Andropogon 
muricatus ). 
19 (German)........../1.015-1.030 (1) |about +27 (1) |{1 pt. in 2 of 80%| 


20) (Réunion)... ... ...|(30°) .982-.998 |+29 to +36 (1)|1 pt. in 2.0f 80% 
(1) | i: 
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s Other Characters. Chief Known Constituents. 


1/Boils 150-300°C. (American Storax, L. sty-|Styrene; cinnamic esters. 
racifluum, dextrogyrate, about +16.) 
Loe. tae, | as ee | .|Thujone; camphor; bor- 


neol. 
ET PETS Fe SON casi oad oS se oe onls ebG ba ales | Peas ee MME ST OE ole 
4\|Refractive index (15°) 1.5165-1.5170 (13)..... Methyl-clavicol. 
ees oie a wis d's + seamen oe +0 ss os] @-pinene: l-fenchone; 


thujone. 
6\Contains not less than 20% phenols (5). Ref.|.......... 
ind. (20°) 1.480-1.490 (3). 
7\Contains 20-25% phenols, sometimes as much Thymol; carvacrol; cy- 
as 42%. mene; linalol; borneol. 
8|Like the French oil. 








10\Contains 50-70% phenols (6) ................|/Carvacrol (no thymol). 

11|Distils mostly 175-180° (6)...................|Thymol; carvacrol. 

12/Saponification value about 180 (6)...........) Esters of benzoic and 
cinnamic acid. 

13|Most of the oil distils 155-162° (5). Less than| Pinene; sylvestrene; di- 


2% residue at 100° (2). pentene. 
14|Refractive index (20°) 1.4690-1.4740 (10). 
Less than 5% is left unpolymerized with 
conc. sulphuric acid after standing 30 min.; 
about 90% distils 156—-180°. 
15|Refractive index (20°) 1.4685-1.4750 (10). 
Usually has a tarry odor. Less than 90% 
distils below 165° (2). 
16/Boils 250-300° (2). Acid value 20-50. Ester|Borneol; bornyl formate, 


value 80-100. Sapon. value 100-150 (6). acetate and isovaleri- 
anate; pinene; cam- 
phene. 
17|Has a green color, but similar to European oil|Same as European oil but 
in other organoleptic properties. ‘contains also kessyl 
acetate. 
eR SE Soin oan es ivssc nich sd Se Se | Bk vies d oheeu ae win hee RONG 
19|Sapon. value 60-80. Most viscid of all essen-|...............0. eee ence 


tial oils. 
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S Oil and Chief Botanical Specific Gravity, | Optical Rotation, Solubility in 
x Source. 5G: 100 mm.* Alcohol. 


ES | 
——————— 


1)Wintergreen: (Gautheria}1.175-1.187 (2) |—0.45 to —1.0/1 pt. in 6 of 70% 


procumbens ). 1.172—1.180 (1) 
(25°) (5) 
2}Wormseed (American): |about 0.970 (2) |—5 to —18 (2) |1 pt. in 10 of 
(Chenopodium ambro-|.965—.985 (25°) 70% 
stoides ). (5) 
3|Wormseed (Levant) . .930—.935 (2) slightly levo-|) pease: ea eee 
(Artemisia maritima). [.915-.940 (6) ] gyrate 
4\Wormwood: (Artemisia|.925-.955 (2) |... eee ee ee eee 1 pt. in 2-4 of 
absinthium). 80% 
5/Ylang Ylang: (Manila) |.911-.958 (30°) he to — 49.7124 Ae So 
(Cananga odorata). me! 0°) (1) 
6|Zedoary: 1990=1.010 (6) We. APHIS Re 1 pt. in 2 of 80% 


(Curcuma Zedoaria). 
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iS Other Characters. Chief Known Constituents. 
BUSCAR socal. ss lees ds cae bss ass «+s | Methyl-salicy late, about 
99%. 
2|Penetrating odor and bitter taste. Varies in}].................eeeeeee 
properties with age. 
RENE ree ys el el ciste je o tide 4's dp(y plane ot Cineol. 


4'First 10% of distillate should be soluble in 2}Thujone and its acetate; 
vols. 80% alcohol. Has green color when| phellandrene;  thujyl 
distilled from green herb. Refractive index| alcohol. 
(20°) 1.460-1.470 (3). 

5|Sapon. value 90-138 (1). Refractive index (30)|Linalol; geraniol and 
1.4747-1.4940. their esters; pinene. 

6|Viscid, very dark oil. Distils mostly 240-300°.|Cineol; acrystalline body 

melting at 142.5°. 
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XXXHI—MELTING POINT AND COMPOSITION 


OF FUSIBLE ALLOYS * 





Percentage Composition. 
Melting = y Observer or 


Point, °C. Special Name. 
vane Lead. Tin. Bismuth. | Cadmium. “4 


55.5- | -25.00--|: 12,50" 1150/00 942. 50/0), bite vobe Tait anee 
55°5. | 12.00 | 16.00 | 60.00°| 12.00 |:28e.0}:%, SaReOnge oss 
60-68 | 26.70 | 13.30 | 50.00 | 10.00 Lipowitz. 
65.5 | 25.00 | 12.50 | 50.00 | 12.50 Tanta? 
65.5. | 18.00" .|. 16.00 -| 60.00} 12.00 + 1.0)... 
65.5 | 24.90 | 14.20 | 51.00 | 10.80 cago te 
ood. 
67.5 | 25.21. |. 14.10. |. 51.07 .|..9.60 \ von Hatiae! 
68.5 |..24.24 | 13.65 | .49:09- 1.13.09 1 tae Auer 
v. Hauer. 
68.5. | 25.94 | 14.51 | 52.53 | 7.00 1 Newtolt 
65-71 | 30.77. | 15.38 | 38.77 15.38} Silliniah. 


65-71 | 25.00 | 12.50 | 50.00 | 12.50 Wood. 
70 28.60 | 14.30 | 50.00 | 7.10 Wood. 
70 97/19 | 12.91 1. 50100209. 81 Wood. 
72 29.66 8.80 | 54.94. 1 “6.60 |.c.c ee 
75 27.60. | 10.30: | 27:60 | $4.50 |...:0000oa—n 
755. | 25.80.) 44270. + 62.4001 87-00 Wood, 
75e5 1-95.00 1) 14.200 1 (bO014 Taste Lipowitz. 
v. Hauer. 
76.5 | 34.38 9.37 | 50.00 | 6.25 ‘Tipowia mena 
76.6 | 27.27 | 18.18 | 45.46 | 9.09He 
77.0. |. 29.41 | 17-65: | 47.06 | 5.88 |... 22. 
80.0 25.00 25.00 43.75 6.25 Harper. 
80.0 | 21.43 | 21.43 | 57.14 et ne Areee 
80.0 | 35.15 |. 20.03 | 35.31 | 9.51. |... eee 
82.0 | 42.86 ieee BA TIM Sihy cea Wood. 
88.0 42 S64 Leese ee 50.00 7.14 n. v. Hauer 
89.5 39.52 53.36 hog | v. Hauer 
89.5 | 50.00 33.33 | 16.67. \....0 0 
ROU peti n 99 <a plo eA 50.00- | 16.67. .|.0., e.0 ae 
DOE | 34-072) 29 DOT ab Lao eee Rose 
90.0 31,25 18.75 50. 00n. (eae d’Arcet 
Onions. 
91-6) |* 30-0008) 20. 000.1. 50.00) nee ‘ Lichtes eee 
01-6. 1°82 73). | tigcad’ | nd oka Lichtenberg. 
O2°D89"] <TR 45 lua Be PRS0.00. 1 see ene y. Hauer 
Erman. 
93.0) |-.25:00; [6825/00 <1880-00 71. meee Roe 
Newton. 
93-0 01018 "7B we B1- O81 50s D0Mn) Samet } Mee 
93.750} 27.0419 bh 0204 ee hbriG ee heer Rose. 
94:0 | 16.67 | 16.67. |° 66.66. |.......<.|..\.0)5 
92/001 4210. 16 BOE. 4O 10 ela ee 


——, 





* Chem. Ztg., 30, 1139-1143. Jour. Soc. Chem. Ind:, 25, 1221. 


MELTING POINT AND COMPOSITION OF ALLOYS 





Melting 
Point, °C. 


ve) 
on 
oooocoecqcoococa 


or 


on 


— 

bo 

~J 
SSOWSODSDSCORODOCOCOCSCOWSCOUIWOSOOCOOO OOO MISS 


Percentage Composition. 





wa. we \oiLe 010 


5 tee ees a [els < 


era, Se ae wre. 8 a 18 


Bismuth. | Cadmium. 


ai. 6 Rceue lela © 


70.20 
31.71 
33.34 
21.06 
24.25 


* 20.00 


78. 80 
Sk eek 
14.28 


Wis Ke hey/e eles ‘as 


Observer or 
Special Name. 


Bismuth solder. 


Newton. 
Newton. 
v. Hauer. 
v. Hauer. 


v. Hauer. 


Fo mea oe Bet face 


Rose. 


Newton, d’Arcet. 


d’Arcet. 
Rose. 
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Wood, v. Hauer. 
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PGi ieae (Se le wattle eye lo 0. @ fe © omahe eels © es 6) 0 ee! OTe: 6 
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¥ es oC 6 fe a ay) a 6, eile, o sw ch a ihe eptestp sepia s) SRW aD Ss. 6 


© 6 0 @ eve wf 6 cilivie whe « & ©. nt 0, oe Hehe © 0].0 © Phe tahoe, ¢ 6 


«© Oo, vt aisle C\Nets epic 0 6 © wre 0 fate wr 6 lace G10 thie we 6 


@)e & \éke (eel she 


378 CHEMICAL ANNUAL 

















Melting Percentage Composition. Obeetver™e 

Point, °C. Special Name. 

Lead. Tin. Bismuth. | Cadmium. 

155.0 De. D0 30.00 17.50. |s.<eue ss ee g]ebo why voce oe 
160.0 Ln iGuY) 32.14 Ts! Re ea Mr 
160.0 42.10 47.37 10) 52s cere w peieie bys. af a ge a a 
160.0 44.45 44.44 bh Be Ui So Paes Sa Bismuth solder. 
160.0 31.80 36.20 32-000 H.'s os ol tem pare salts 0) the sane 
1G6D< Oy CFA o ee LOEDD Y olin Ketel: 24.35 v. Hauer. 
168.0 40.00 OUC00 Poet eee Prechtl, tin solder. 
168.0 26.90 OS 200 Cai ch eee 4. 20Zn Svanberg. 
171.0 33.33 COG 0 Looe Sat! Alene oe es soft quick solder. 
173.8 67.80 32.20 | Rudberg. 


Teo ey 80.77 10-98 ose ieee oe ee 
175 87.53 IP VE OR Lom em Fe re) Pee earn ceils 


176.5 77.82 Zo Bip)... as Bal es a Ye 

1774.0 84.03 1H) as Dae et SNR Pelle ie SEP a, 

Lien 63.70 S600 VL... tat yl eee ee ec rie 

179.0 36.90 Coe OT io re ae ee, ol ae 

180.0 25.00 (0200 9) 5. SH Seer eee 

180.0 37.00 GSLO0 7.) is ae me ane es Drop solder. 

1SI80 7 5 SASH 6 2SheT foe: ae ee eee 

181.0 51.28 5 iy oS ne Gee POR MOR Sy 
181.2 55.64 44.36 Pohl 

183.0 30.50 69.50 Spring 

185.0 46.73 Hy Oy Pn rn Pawn SOMME 8 
186.0 oi. OU (yi \ | ed ars EP ee 
186.0 20.00 SOJ00 1 12 ose eedae pee ae Prechtl 

187.0 31.00 OF0Q |. SAL] ee arses b+ cian= pens = gre ne ne 
187.0 33.33 66060 | 26 6 Sc aes 3 9 hedge ol ener 
S74 @'|*: SONGOLI A EISO ME ee te Ut ee cde Pillichody 

189.0 63.70 Sieh) ins mE meer OT 
189.0 50.00 50.00 Prechtl quick solder. 
189.0 81.40 18.6000 | oe. De vere ed oe | vee een ele ae a 
189.0 71.43 y+ iY ia ese POEM PEP 
190.0 22.62 T1883) Of Pe seer gases bs - beet quale sl 
190.0 41.23 58.77 | Le gues Pies | +s es oes tiie aig ont enn or 
192.0 16.67 BOBO Lk paticrdel skies enit ue et Poets 

194.0 14.30 ee LU ape a ei ROR!) Prechtl. 

194.0 23.08 fie he Oe OMe DEES a 
194.0 25.00 15g00) [oe cs. die ayes aie time qyeereedle aceite ann 
194.0 28.58 i Lee: 1 ee on BRN 
194-195 84.00 L600 [eae ee ee anes 1 ig er 
194-195 75.00 25.00): | os es dais bee. qane’e'd ous beg due £0 pee 
197.0 47.20 =| Utes piri Sih AR YR ete: Oo Pillichody. 

197 54.34 AB GO Vk lt aie bok oes ed I i 
198.0 86.00 VE00 bce epee es [eh eee oo ok | on an one a 
198.0 77.78 yy ey ye Ee hd ER Ee TI 
200.0 63.70 ei! ns mM MER EUR) oe 


200.0 50.00 7) UPS Ut el OS IME INE Uy 
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XXXIV (a).— EQUIVALENT OF DEGREES BAUME 
(AMERICAN STANDARD) AND SPECIFIC 
GRAVITY AT 60° F. 


DEGREES Baum = 145 — For Liquids Heavier than Water. 


45 
Sp. Gr. 











Degrees Specific Degrees Specific Degrees Specific Degrees Specific 
Baumé Gravity Baume Gravity Baumé Gravity Baumé Gravity 











0.0 | 1.0000 .¢ | 1.0262 4 | 1.0538 .1 | 1.0829 
he} ot 0007 -8 | 1.0269 .6 | 1.0545 .2 | 1.0837 
.2 | 1.0014 “9 '} 1/0276 .6 | 1.0553 .o | 1.0845 
8 | 1.0021 4.0 | 1.0284 aN i 0661 4 | 1.0853 
.4 | 1.0028 ow 1 2.0291 .O 4 L Oo69 .O | 1.0861 
.5 | 1.0035 “2 | 1.0298 .9 | 1.0576 .6 | 1.0870 
-6 |} 1.0042 .3 | 1.0306 8.0 | 1.0584 .¢ | 1.0878 
.7 | 1.0049 4 | 1.0313 .1 + 1.0592 .8 | 1.0886 
.8 | 1.0055 .5 | 1.0320 pa | 10599 <2 4 1b 894 
.9 | 1.0062 .6 | 1.0328 .3 | 1.0607 12.0 | 1.0902 

Peete -UOG9 .7 | 1.0335 ve A LOG 15 1 4} 1 0910 
.1 | 1.0076 8 | 1.0342 .5 | 1.0623 -2 4} 170919 
.2 | 1.0083 .9 | 1.0350 .6 | 1.0630 re * sO 2 7 
.3 | 1.0090 5.0 | 1.0357 .7 | 1.0638 4 | 1.0935 
72) 1.0097 .l | 1.0365 .8 | 1.0646 .O | 1.0943. 
.5 | 1.0105 .2 | 1.0372 .9 | 1.0654 .6 | 1.0952 
.6 | 1.0112 .3 | 1.0379 9.0 | 1.0662 - | 10960 
erie JOL19 .4 | 1.0387 a L067) .8 | 1.0968 
.8 | 1.0126 .5 | 1.0394 .2 | 1.0677 OL Ooe7 
-9 "| 1.0133 .6 | 1.0402 .38 | 1.0685 15:0: }| 10985 

2.0 | 1.0140 .7 | 1.0409 .4 | 1.0693 et) 130993 
a a .8 | 1.0417 oO AV LO COL .2 | 1.1002 
ree -OLO4 9 | 1.0424 .6 ‘| 1.0709 a | h OLO 
Po eb LOL 6.0 | 1.0432 eM OLE .4 | 1.1018 
ee ULOS 1 | 1.0439 8 | 1.0725 ro A| iL 3.027 
© | 1.0175 .2 | 1.0447 9 411 20733 .6 | 1.1035 
.6 | 1.0183 .d | 1.0454 10.0 | 1.0741 vir +) La043 
Piet OL OO .4 | 1.0462 .1 | 1.0749 .8 | 1.1052 
StL 97 .5 | 1.0469 Baer eh, OF .9 | 1.1060 
.9 | 1.0204 PON LeU 4c7 .d | 1.0765 14.0 | 1.1069 

3.0 | 1.0211 .7 | 1.0484 4 | 1.0773 SEAS ESLOVE 
ot} 10218 re et 0492 PO MUL OSL .2 | 1.1086 
.2 | 1.0226 .9 | 1.0500 “6| 110789 .d | 1.1094 
38 | 1.0233 7.0 | 1.0507 af =| (LO 797 4 | 1.1103 
.4 | 1.0240 pi £Z00L5 .8 | 1.0805 25 Spl PEEL 
59 | 1.0247 .2 | 1.0522 oo) EeUSLS 20.4) 11 ei b20 
-6 | 1.0255 .3 | 1.0530 11.0 | 1.0821 Pe MAL SLIZS 
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Degrees Specific Degrees Specific Degrees Specific Degrees | Specific 
Baumé Gravity Baumé Gravity Baumé Gravity Baumé Gravity 





Roe wAs7 .2 | 1.1526 .6 | 1.1944 28.0 |-4 e308 
(GUN P1145 3 | 1.1535 of) i ted O54 1 | 1.2404 
15.0 | 1.1154 4 1 1.1545 8 | 1.1964 2 | 1.2414 
Mie Lal16e 56 | 1.1554 (9.41 1974 Os Oe 
9 Soa ba ba BL .6 | 1.1563 24.0 | 1.1983 .4 | 1.2436 
33) Dall so Er lore BRE Bee 82: .5 | 1.2446 
At] MEASS 8 | 1.1581 21-1 2008 .6 | 1.2457 
5 ¥ 1.1197 9 | 1.1591 3°) 1.2013 .7 | 1.2468 
.6 | 1.1206 20.0 | 1.1600 .4 | 1.2023 8 4 1.2478 
uw 4134214 ilo | 2-609 5 1 1.2033 .9 | 1.2489 
i 1.8293 .2 | 1.1619 .6 | 1.2043 29.0 | 1.2500 
19 13232 .3 | 1.1628 WZ 4 1.2053 id BBN 
16.0 | 1.1240 (As A 1687 .8 | 1.2063 12h 1.2592 
1 | 1.1249 .5 | 1.1647 v9 1 1.2078 iB) 1325382 
W211 1258 .6 | 1.1656 25.0 | 1.2083 -.4 | 1.2543 
3H A 267 .7 | 1.1665 1 | 1.2093 .5 | 1.2554 
v4 1 11275 8. | 1.41675 .2 | 1.2104 .6 | 1.2565 
.5 | 1.1284 9 | 1.1684 31 1,2114 c7 1 1.2576 
6. | 1.1293 21.0 | 1.1694 v4.4 132124 ¥8 4 1. R587 
7 i} 4302 4 at'703 9 ub 4 1.2134 .9 | 1.2598 
8 1 171310 wi 1712 46.1 1: w1A4 30.0 | 1.2609 
Pue9 || 1.1319 ¥3 > 151722 W@W | 1.2154 .1 | 1.2620 
170 | 131328 4 “141731 8 | 1.2164 2 | 12681 
WW) .91337- J5 4 141741 W9 il 1.2175 3 | 140642 
.2 | 1.1346 .6 | 1.1750 26.0 | 1.2185 .4 | 1.2653 
3 i 141355 v7 W 11760 pal «| 152195 .5 | 1.2664 
.4 | 1.1364 .8 | 1.1769 2 12205 .6 | 1.2675 
v5 4 12373 94 1.779 3 1 1.22216 .7 | 1.2686 
.6 | 1.1381 22.0 1| 1 23789 4 | 1.2226 .8 | 1.2697 
L7H 1 31390 al | 1.4798 45 | 1 2236 .9 | 1.2708 
18 1 1.1399 2 4 it 1808 .6 | 1.2247 31.0 | 1:2719 
.9 | 1.1408 81 14817 47 WOR R257 “li 1730 
18:0 4 1.21417 34. 1827 {8 1 92267 32° e742 
Mal 1 1426 W§ Hot VLSez 19 | 12278 8 4 1.2753 
2 i A435 .6 | 1.1846 27.0 | 1.2288 .4 | 1.2764 
3 | 1.1444 .7 | 1.1856 sl | 142299 6 4} LQTS 
4 | 1.1453 .8 | 1.1866 .2 | 1.2309 6.4) 142787 
5 | 1.1462 .9 | 1.1876 8 2319 .7 | 1.2798 
(63 141472 23.0 | 1.1885 4 142330 .8 | 1.2809 
7 | 1.4481 1 | 1.1895 .5 | 1.2340 29'4| 122821 
.8 | 1.1490 .2 | 1.1905 6 4 192351 32.01) 1 42832 
9 | 1.1499 B34 L915 or rt 1.2861 dl | 1.42843 * 
19.0 | 1.1508 .4 | 1.1924 28 ial 372 .2 | 1.2855 
ty 1 21517 .6 | 1.1934 9 | 1.2383 .3 | 1.2866 


rE 
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Degrees | Specific Degrees | Specific Degrees Specific Degrees Specific 
Baumé Gravity Baumé Gravity Baumé Gravity Baumé Gravity 


—————— oe | 


-4'| 1.2877 .8 | 1.3401 .2 | 1.3969 .6 | 1.4588 
-5 | 1.2889 .9 | 1.3414 .d | 1.3983 .7 | 1.4602 
-6 | 1.2900 37.0 | 1.3426 4 | 1.3996 .8 | 1.4617 
-4i] 1.2912 .1 | 1.3438 .5 | 1.4010 9 | 1.4632 
.8)| 1.2923 .2 | 1.3451 .6 | 1.4023 46.0 | 1.4646 
-9 | 1.2935 3 | 1.3463 .7 | 1.4037 .l | 1.4661 
33.0 | 1.2946 4 | 1.3476 .8 | 1.4050 .2 | 1.4676 
.1/| 1.2958 .5 | 1.3488 .9 | 1.4064 .d9 | 1.4691 
.2 | 1.2970 .6 | 1.3501 42.0 | 1.4078 .4 | 1.4706 
-d | 1.2981 .7 | 1.3514 .1 | 1.4091 6 | 1.4721 
-4'| 1.2993 .8 | 1.3526 .2.| 1.4105 .6 | 1.4736 
-O | 1.3004 .9 | 1.3539 (3 f} 1t4119 G2 aii 1 24751 
6 | 1.3016 38.0 | 1.3551 4 | 1.4133 .8 | 1.4766 
.¢ | 1.3028 .l | 1.3564 .5 | 1.4146 .9-| 1.4781 
.8 | 1.3040 »2 | 1.3577 .6 | 1.4160 47.0 | 1.4796 
-9 | 1.3051 .3 | 1.3590 7 | 1.4174 1 | 1.4811 
34.0 | 1.3063 .4 | 1.3602 .8 | 1.4188 .2 | 1.4826 
“1 | 1.3075 .6© | 1.3615 .9 | 1.4202 .d | 1.4841 
-2 | 1.3087 .6 | 1.3628 43.0 | 1.4216 4 | 1.4857 
.3 | 1.3098 .7 | 1.3641 .1 | 1.4230 5 | 1.4872 
“4 1) 1.3110 8 | 1.3653 2 | 1.4244 .6 | 1.4887 
“8 || 1.38122 .9 || 1.3666 .3 | 1.4258 .7 | 1.4902 
6 | 1.3134 39.0 | 1.3679 4} 1.4272 .8 | 1.4918 
.7 | 1.3146 .1 | 1.3692 5 | 1.4286 .9 | 1.4933 
8 || 1.3158 .2 | 1.3705 .6 | 1.43800 48.0 | 1.4948 
-9 |} 1.3170 .3 | 1.3718 .7 | 1.4314 .1-| 1.4964 
35.0 || 1.3182 4 | 1.3731 .8 | 1.4328 621) 124979 
-1'| 1.3194 6 | 1.3744 .9 | 1.4342 (3115134995 
-2 | 1.3206 .6 | 1.3757 44.0 | 1.4356 .4 | 1.5010 
.3 || 1.3218 of 11 31,3770 .1 | 1.4371 .5 | 1.5026 
4 ‘| 1,3230 .8 | 1.3783 .2 | 1.43885 .6 | 1.5041 
-5 | 1.3242 .9 | 1.3796 .3 | 1.4399 :7 || 1.15057 
.6 | 1.3254 40.0 | 1.3810 .4 | 1.4414 .8 | 1.5073 
-7 | 1.3266 .1 | 1.3823 .6 | 1.4428 .9 | 1.5088 
.8 | 1.3278 .2 | 1.3836 .6 | 1.4442 49.0 | 1.5104 
91} 1:8291 .d || 1.3849 7 | 1.4457 .1 | 1.5120 
36.0 | 1.3303 4 | 1.3862 .8 | 1.4471 .2 | 1.5136 
.1 | 1.3315 .5 | 1.3876 .9 | 1.4486 .d | 1.5152 
«2 | 1.3327 .6 | 1.3889 45.0 | 1.4500 .4 | 1.5167 
3 || 1.3329 7 | 1.3902 .l | 1.4515 5 | 1.5183 
.4 | 1.3352 .8 | 1.3916 .2 | 1.4529 56 5) 7116299 
.5 | 1.3364 29 1) 113929 .o | 1.4544 v4 1) 1355215 
.6 | 1.3376 41.0 | 1.3942 .4 | 1.4558 8 | 1.5231 
.7 | 1.3389 .l | 1.3956 5 | 1.4573 (9!) 1.5247 
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Degrees 
Baumé 


ol. 


52. 


53. 


54. 


WNHOHODONAMARWNHNHOOMNAMERWNHOOCWONRSOMARWNHNHOOMDUIAOMAWNHO 





Specific 
Gravity 


Pee a 


.5263 
16279 
.9295 
.5312 
.5328 
. 5344 
. 5360 
.5376 
.5393 
. 5409 
.5426 
. 9442 
. 5458 
.5475 
.5491 
.5508 
.5925 
.0541 
.5558 
.0575 
.5591 
. 5608 
. 5625 
.5642 
. 5659 
.5676 
.5693 
.5710 
.5727 
.5744 
.5761 
.5778 
.5795 
.5812 
. 5830 
.5847 
. 5864 
. 5882 
. 5899 
.5917 
. 9934 
.9952 
.5969 
.5987 
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57. 
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Specific 
Gravity 


Ce ee ee ee ee ee ee ee ee ee ee ee ere eran 





Degrees 
Baumé 


a Eee SES | | 


. 6004 
.6022 
.6040 
.6058 
.6075 
.6093 
.6111 
.6129 
.6147 
.6165 
.6183 
.6201 
.6219 
.6237 
.6256 
. 6274 
. 6292 
.6310 
.6329 
.6347 
.6366 
.6384 
.6403 
.6421 
.6440 
.6459 
.6477 
.6496 
.6515 
.6534 
.6553 
.6571 
.6590 - 
.6609 
.6628 
.6648 
.6667 
. 6686 
.6705 
.6724 
.6744 
.6763 
.6782 
.6802 


59. 


60. 


61. 


62. 


63. 


HODDNAMRWNHOODNUDMNARWNHOCODNRAMABWNHOODOHDNOSANURWNHOOH 


Specific 
Gravity 


eet see cet pee ree see se se ce cc ee ee NNN ce ce ee ee ee ee ee ee 


.6821 
.6841 
.6860 
.6880 
.6900 
.6919 
. 6939 
.6959 
.6979 
.6999 
.7019 
.7039 
.7059 
.7079 
. 7099 
7119 
.7139 
.7160 
.7180 
.7200 
£7221 
.7241 
. 1262 
“7282 
.7303 
.7324 
1344 
.7365 
.7386 
. 7407 
.7428 
.7449 
.7470 
.7491 
.7512 
.7533 
7554 
.7576 
1597 
.7618 
.7640 
£7661 . 
.7683 
.7705 


Degrees 
Baumé 


64. 


65. 


66. 


67. 
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Specific 
Gravity 


fe a ep 


.8401 
8424 
.8448 
8448 
.8471 
.8495 
.8519 
.8542 
.8566 
.8590 
.8614 
.8638 
.8662 
.8686 


Degrees 
Baumé 





HOOMNaN 


Specific 


Gravity 


ee et 


.8710 
.8734 
.8758 
.8782 
.8807 
.8831 
.8856 





Degrees 


Baumé 
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Specific Degrees Specific Degrees Specific 
Gravity Baumé Gravity Baumé Gravity 
1.8880 .9 | 1.9054 56 4 1.9231 
1.8905 69.0 | 1.9079 ,f W 1.9256 
1.8930 sh 4 1.9104 .8 | 1.9282 
1.8954 32 4 1.9129 .9- | 1.9308 
1.8979 3 4) 1.9155 70.0 | 1.9333 
1.9004 .4 | 1.9180 

1.9029 2D 1.9205 





COND Ob bo 











XXXIV (b).— EQUIVALENT BAUME DEGREES 
(AMERICAN STANDARD) WITH SPECIFIC 
GRAVITY AT 60° F. 














140 silts : 
Sp. Gr. =T30 Beh 8 Liquids Lighter than Water. 

Degrees Specific Degrees| Specific Degrees Specific Degrees | Specific 
Baumé Gravity Baumé | Gravity Baumé Gravity Baumé | Gravity 
10.0 | 1.0000 .2 | 0.9845 4 | 0.9695 .6 | 0.9550 
.1 | 0.9993 .3 | 0.9838 .5 | 0.9689 .7 | 0.9543 
.2 | 0.9986 4 | 0.9831 .6 | 0.9682 .8 | 0.9537 
.3 | 0.9979 oo 41.00.9825 .t | 0.9675 .9 | 0.9530 
4 | 0.9972 .6 | 0.9818 .8 | 0.9669 17.0 | 0.9524 
.56 | 0.9964 oi 0.9811 .9 | 0.9662 -V 4} 029517 
.6 | 0.9957 .8 | 0.9804 15.0 | 0.9655 22 10: 9511 
.t | 0.9950 .9 | 0.9797 .1 | 0.9649 .3 | 0.9504 
8 | 0.9943 13.0 | 0.9790 .2 | 0.9642 .4 | 0.9498 
.9 | 0.9936 .1 | 0.9783 .3 | 0.9635 .5 | 0.9492 
11.0 | 0.9929 a2 4 OLST7E 4 | 0.9629 .6 | 0.9485 
.1 | 0.9922 Mai 0 .9F70 5 | 0.9622 .7 | 0.9479 
.2 | 0.9915 4 | 0.9763 .6 | 0.9615 8 | 0.9472 
.3 | 0.9908 .5 | 0.9756 .t | 0.9609 .9 | 0.9466 
.4 | 0.9901 .6 | 0.9749 .8 | 0.9602 18.0 | 0.9459 
.5 | 0.9894 .¢ | 0.9743 .9 | 0.9596 .1 | 0.9453 
.6 | 0.9887 .8 | 0.9736 16.0 | 0.9589 .2 | 0.9447 
.7 | 0.9880 .9 | 0.9729 .1 | 0.9582 .3 | 0.9440 
.8 | 0.9873 14.0 | 0.9722 .2 | 0.9576 .4 | 0.9484 
.9 | 0.9866 .1 | 0.9715 .o | 0.9569 .5 | 0.9428 
12.0 | 0.9859 .2 | 0.9709 4 | 0.9563 .6 | 0.9421 
.1 | 0.9852 .38 | 0.9702 .5 | 0.9556 .7 | 0.9415 
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Specific 


Gravity 


. 9409 
. 9402 
. 9396 
.9390 
.9383 
.9377 
.9371 
.9365 
. 9358 
.9352 
. 9346 
. 9340 
9333 
.9327 
.9321 
.9315 
. 9309 
. 9302 
. 9296 
9290 
. 9284 


.9272 
.9265 
. 9259 
.9253 
. 9247 
.9241 
.9235 
. 9229 
. 9223 
.9217 
.9211 
. 9204 
.9198 
. 9192 
.9186 
.9180 
.9174 
.9168 
.9162 
.9156 
.9150 
.9144 
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Degrees 
Baumé 


24. 


25. 


26. 


27. 
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Specific 


Gravity 


.9138 
. 9132 
.9126 
.9121 
.9115 
.9109 
.9103 
9097 
9091 
9085 
9079 
9073 
9067 
.9061 
.9056 
. 9050 
.9044 
.9038 
. 9032 
. 9026 
.9021 
.9015 
. 9009 
. 9003 
.8997 
.8992 
.8986 
8980 
.8974 
.8969 
.8963 
.8957 
.8951 
.8946 
.8940 
.8934 
.8929 
.8923 
.8917 
.8912 
.8906 
.8900 
.8895 
. 8889 
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Specific 


Gravity 


.8883 
.8878 
.8872 
. 8866 
.8861 
.8855 
.8850 
.8844 
.8838 
.8833 
.8827 
.8822 
.8816 
.8811 
.8805 
.8799 
.8794 
.8788 
.8783 
8777 
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Specific 


Gravity 


8642 
8637 
8631 
3626 
8621 
8615 
8610 
8605 
8600 
8594 
8589 
8584 
.8578 
8573 
8568 
8563 
8557 
8552 
8547 
8542 


(32) Sap (Se) (Se) ee (es ese plies es eae les) (en Liew en Nem a =a ae fa Se el Se} () (Se) (en eee ce nd ea a) ee jae ee ae ee) Mee ler es 
QO 
On 
OO 
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Degrees | Specific Degrees Specific Degrees Specific Degrees Specific 


Baumé | Gravity Baumé Gravity Baumé Gravity Baume Gravity 
4A | 0.8413 8 | 0.8197 a2 Oe TOOL ~G'| OC7795 
.5 | 0.8408 9 | 0.8192 .3 | 0.7986 oft OEE 9L 
.6 | 0.8403 41.0 | 0.8187 4 | 0.7982 .8 | 0.7786 
7 | 0.8398 1 | 0.8182 ee HO COLL 4 aA ef tc 
.8 | 0.8393 2°| 0.8178 (| Ostale OU Ue HU ths 
.9 | 0.8388 3 | 0.8173 .7 | 0.7968 A ed | Uh id 3 

37.0 | 0.8383 4 | 0.8168 .8 | 0.7964 Par Wier LO 
.1 | 0.8378 5 | 0.8163 .9 | 0.7959 As tee a with 
2 11038378 6 | 0.8159 46.0 | 0.7955 Ae ted OO Whey hae 
.3 | 0.8368 7 | 0.8154 Sieh, You WO Choo 
4 | 0.8363 8 | 0.8149 .2 | 0.7946 6°). OF7 752 
-5 | 0.8358 9 | 0.8144 .3 | 0.7941 TO 10.7748 
6 028353 42.0 | 0.8140 Me lg Ue Fi .8 | 0.7743 
.¢ | 0:8348 1°) 0.8135 7 + 0.7932 bet Aad) Oa AS 
.8 | 0.8343 2 | 0.8130 .6 | 0.7928 78 LO fad Oa 5, 
9 | 0.8338 3 | 0.8125 .7 | 0.7923 My nay Fak Wess ea | 

38.0 | 0.8333 4 | 0.8121 .8 | 0.7919 vO ee eu 
.1 | 0.8328 5 | 0.8116 .9 | 0.7914 Soi EY: 
.2 | 0.8323 6°) 0/8111 47.0 | 0.7910 Be Aa Via eA he: 
.d | 0.8318 7 | 0.8107 LY 0 °7905 5 eg (iy Wale 
.4 | 0.8314 8 | 0.8102 .2 | 0.7901 .6 | 0.7709 
.5 | 0.8309 9 | 0.8097 .3 | 0.7896 ot le Oar Op 
.6 | 0.8304 43.0 | 0.8092 .4 | 0.7892 SE OTTFOL 
.t | 0.8299 1 | 0.8088 ay UN BOL .9 | 0.7697 
.8 | 0.8294 2 | 0.8083 £68120 78835 52.0°| 0.7692 
.9 | 0.8289 3 | 0.8078 AW loog a Vhs its: .1 | 0.7688 

39:0 | 0.8284 4 | 0.8074 .8 | 0.7874 .2 | 0.7684 
-1 | 0.8279 5 | 0.8069 .9 | 0.7870 .3 | 0.7680 
.2 | 0.8274 6 | 0.8065 48.0 | 0.7865 .4 | 0.7675 
.3 | 0.8269 7 | 0.8060 EM OT861 By VaR ik 
.4 | 0.8264 8 | 0.8055 .2 |:0.7856 .6 | 0.7667 
.5 | 0.8260 9 |} 0.8051 BM 0 F7S52 .7 | 0.7663 
.6 | 0.8255 44.0 | 0.8046 .4 | 0.7848 .8 | 0.7659 
.7 | 0.8250 1 | 0.8041 Lo) 0.7843 .9 | 0.7654 
.8 | 0.8245 2°} 0.8037 .6 | 0.7839 53.0 | 0.7650 
.9 | 0.8240 3 | 0.8032 .t | 0.7834 .1 | 0.7646 

40.0 | 0.8235 4 | 0.8028 roe) OF1850 .2 | 0.7642 
.1 | 0.8230 5 | 0.8023 eo Or 820 .3 | 0.7638 
.2 | 0.8226 6 | 0.8018 49.0 | 0.7821 4°] 0.7634 
v3.1) 0.8221 7 | 0.8014 Se OS Ske SO}. 1029 
.4 | 0.8216 8 | 0.8009 Wit OL7TRI2 -6°'| 0.7625 
15.1. 0.8211 9 | 0.8005 .3 | 0.7808 fr 180. Oak 
.6 | 0.8206 45.0 | 0.8000 .4 | 0.7804 roe Ut Oks. 
.7 | 0.8202 1 | 0.7995 -Hb 027799 .9 ‘| 0.7613 
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Degrees Specific Degrees | Specific Degrees Specific Degrees | Specific 
Baumé Gravity Baumé Gravity Baumé Gravity Baume | Gravity 
54.0 | 0.7609 .4 | 0.7431 8 ii] ‘OB 261 .2 | 0.7099 
.1 | 0.7605 Diy Of 427 .9 | 0.7258 .3 | 0.7096 
.2 | 0.7600 644 0 474238 63.0 | 0.7254 .4 | 0.7092 
23 | 047596 ol Of419 id 4) 057250 .5 | 0.7089 
.4 | 0.7592 8 | 0.7415 -2 (| 027246 .6 | 0.7085 
.5 | 0.7588 .9 | 0.7411 8 | 0.7248 aq OWOS8I 
.6 | 0.7584 59.0 | 0.7407 A | 057239 .8 | 0.7078 
ste) 057580 .1 | 0.7403 45) Os¥2ep .9 | 0.7074 
28417037576 .2 | 0.7400 £6.) Oe7 231 68.0 | 0.7071 
9 | 0-7572 23 | 0.41396 etx) UnteZe .1 | 0.7067 
55.0 | 0.7568 4 | 0.7392 8 | 0.7224 .2 | 0.7064 
el) 07563 .5 | 0.7388 Oi 04%220 .3 | 0.7060 
v2) 03/559 .8 | 0.7384 64.0 | 0.7216 .4 | 0.7056 
8,1 0.7555 .7 | 0.7380 Ay) On7 2138 .8 | 0.7053 
4°) 0.7551 .8 | 0.7376 .2 | 0.7209 .6 | 0.7049 
6b | 0::7547 On) 027372 38 (| 047205 .7 | 0.7046 
.6 | 0.7543 60.0 | 0.7368 4 | 0.7202 .8 | 0.7042 
.t | 0.7539 “1 ,| 0.7365 .5 | 0.7198 .9 | 0.7039 
.8 | 0.7535 .2 | 0.7361 .6 | 0.7194 69.0 | 0.7035 
.9 | 0.7531 WB e] 037357. wl OS7F191 .1 | 0.7032 
56:05) 07527 4 | 0.73538 814 OW 187 .2 | 0.7028 
ela Dy b23 .5 | 0.7349 9 | 0.7183 3 | 0.7025 
.2.| 0.7519 .6 | 0.7345 65.0 | 0.7179 .4 | 0.7021 
Bis OxioLlo .7 | 0.7341 .1 | 0.7176 .5 | 0.7018 
4 | 0.7511 .8 | 0.7338 22 027172 .6 | 0.7014 
5b ,| 0.7507 .9 | 0.7334 vo (1) 027168 4-(t Ox7O11 
.6 | 0.7503 61.0 | 0.7330 4 | 0.7165 .8 | 0.7007 
wis 017d 141047326 iS ) O¥7161 .9 | 0.7004 
.8 | 0.7495 Di OD ¥fae2 6 OL7157 70.0 | 0.7000 
.9 | 0.7491 -3 | 0:7318 (7 | 0.7154 .1 | 0.6997 
57.0 | 0.7487 45/1, 007315 (8) 027150 .2 | 0.6993 
.1 | 0.7488 64] 0473811 .9 | 0.7147 .3 | 0.6990 
.2 | 0.7479 (6%) 017307 66.0 | 0.71438 .4 | 0.6986 
38 | 0.7475 ‘7 «| 0:7308 »1 «| 0.7139 .5 | 0.6983 
4 | 0.7471 .8 | 0.7299 .2 | 0.7136 .6 | 0.6979 
5 | 0.7467 .9 | 0.7295 3 (| 027132 .7 | 0.6976 
.6 | 0.7463 62.0 | 0.7292 .4 | 0.7128 .8 | 0.6972 
.7 | 0.7459 etirj- 0.7288 5 | 0.7125 .9 | 0.6969 
.8 | 0.7455 .2 | 0.7284 66 4°0.,7121 71.0 | 0.6965 
.9 | 0.7451 /3) «| 027280 iO IFAI7 .1 | 0.6962 
58.0 | 0.7447 .4 | 0.7277 .8 | 0.7114 .2 | 0.6958 
.l | 0.74438 1D) 074273 79. 4.0.47110 .3 | 0.6955 
.2 | 0.7489 .6 | 0.7269 67.0 | 0.7107 .4 | 0.6951 
.3 | 0.7485 -Fiy\ OF 265 ria} O-7108 .5 | 0.6948 
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Degrees Specific Degrees Specific Degrees Specific Degrees Specific 
Baumé,| Gravity Baumé Gravity Baumé Gravity Baumé Gravity 


i | | | fl SS 


0.6944 .6869 .6799 78. .6731 
.6941 .6866 76. .6796 .6728 
.6938 74. .6863 .6793 6724 
.6934 .6859 .6790 6721 
.6931 .6856 .6786 6718 
.6927 .6853 .6783 6715 
6924 .6849 .6780 6711 
6920 .6846 .6776 6708 
6917 .6843 .6773 6705 
6914 .6839 .6770 .6702 
.6910 .6836 .6767 69 6699 
.6907 .6833 77 .6763 6695 
6903 75. .6829 .6760 . 6692 
.6900 .6826 .6757 . 6689 
.6897 .6823 .6753 . 6686 
.6893 .6819 .6750 .6683 
.6890 .6816 .6747 .6679 
. 6886 .6813 .6744 6676 
.6883 .6809 .6740 .6673 
.6880 .6806 .6737 .6670 
.6876 .6803 .6734 .6667 
.6873 
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388 XXXV.— SUL 
By W.C. FERGUSON 


Specific 





Gravit Per Weight of Pounds 0.V. 
Baimé:| Gp, |twaddel. | cSt SE EE | TOV | cable root 
0 1.0000 0.0 0.00 62.37 0.00 0.00 
1 1.0069 Le 1.02 62.80 1.09 0.68 
2 1.0140 2.8 2.08 63.24 2.23 Lat 
3 1.0211 4.2 3.13 63.69 3.36 2,14 
4 1.0284 5.7 4.21 64514 4.52 2.90 
9) 1.0357 (ert 5.28 64.60 5.67 3.66 
6 1.0432 8.6 6.37 65.06 6.84 4.45 
“i 1.0507 10.1 7.45 65.53 7.99 5.24 
8 1.0584 11.7 8.55 66.01 9.17 6.06 
9 1.0662 13.2 9.66 66.50 10.37 6.89 
10 1.0741 14.8 10.77 66.99 11.56 TA 
11 1.0821 16.4 11.89 67.49 12.76 8.61 
12 1.0902 18.0 13.01 68.00 13.96 9:49 
13 1.0985 19.7 14.13 68.51 15.16 10.39 
14 1.1069 21.4 15.25 69.04 16.36 11.30 
15 1.1154 23.1 16.38 69.57 17.58 12.23 
16 1.1240 24.8 17.58 70.10 18.81 13.19 
17 1.1328 26.6 Lorgt 70.65 20.08 14.18 
18 tei4ly 28.3 19.89 71.21 21.34 15.20 
19 1.1508 30.2 21.07 ole: 22.61 16.23 
20 1.1600 32.0 22.25 72.35 23.87 17.27 
21 1.1694 33.9 23.43 72.94 25.14 18.34 
22 1.1789 35.8 24.61 73.53 26.41 19.42 
23 1.1885 37.7 25.81 74.138 27 .69 20.53 
24 1.1983 39.7 27.03 1454 29.00 21.68 


Sp. Gr. determinations were made at 60° F., compared with water at 60° F. 
From the Sp. Grs., the corresponding degrees Baumé were calculated by © 
the following formula: Baumé = 145—145/Sp. Gr. 
-  Baumé Hydrometers for use with this table must be graduated by the 
above formula, which formula should always be printed on the scale. 
* 66° Baumé = Sp. Gr. 1.8354 = Oil of Vitriol (O. V.). 
1 cu. ft. water at 60° F. weighs 62.37 Ibs. av. 
Atomic weights from F. W. Clarke’s table of 1901. O= 16. 
H,SO, = 100 per cent. 
TIS Me be Ove %60° 
O. V. = 93,19 


== 100.00 =2)119 008 
GO en? e OF == 08335. == 100200 
50° = 62.18 = 66.72 = 80.06 


PHURIC ACID _ 3889 


AND H. P. TALBorT 


























* Freezing 
Degrees| (Melting) APPROXIMATE BOILING POINTS 
Baumeé. Point. 
: DUD One 
60° a9 386° iss 
O 32.0 61° ing 400° ce 
1 ST 42 62° * 415° “« 
2 30.5 63° “ 439° « 
3 29.8 64° “ 451° “« 
4 28.9 65° “ 485° « 
O1 <b6 O 6 
5 98 1 66 538 
6 AY 
7 6.3 FIXED POINTS 
8 34 | 
9 24.0 Specific | PerCent | Specific | Per Cent 
Gravity. H,SO,. Gravity. H.S0O,. 
10 22.8 peat Seas & 12 
1 21.5 1.0000 00 | 1.5281 | 62.34 
12 20.0 1.0048 “71 ||. 1.5440 | 63.79 
13 18.3 t O347ie ee T4 |) 15748 le) 6BEBI 
14 16.6 1.0649 | 9.48 || 1.6272 | 71.00 
15 14.7 1.0992 | 14.22 || 1.6679 | 74.46 
16 12.6 1.1353'| 19.04 || 1.7044 | 77.54 
17 10.2 1.1736 | 23.94 || 1.7258 | 79.40 
18 77 1.2105 | 28.55 |) 1.7472 | 81.32 
19 48 1.2513 | 33.49 || 1.7700 | 83.47 
1.2951 38.64 1.7959 86.36 
20 + 1.6 1.3441 44.15 1.8117 88.53 
Pi — 1.8 1.3947 49.52 1.8194 89.75 
por A — 6.0 1.4307 GRY wi les210. | eae los 
23 —11 1.4667 56.68 1.8354 93.19 
24 —16 1.4822 58.14 








Acids stronger than 66° Bé, should have their percentage compositions 
determined by chemical analysis. 
* Calculated from Pickering’s results, Jour. of Lon. Ch. Soc., vol. 57, p. 363. 


AUTHORITIES — W. C. Ferauson; H. P. Taupor. 


This table has been approved and adopted as a standard by the Manu- 
facturing Chemists’ Association of the United States. 
W. H. Bower, 
Henry Howarp, 
Jas. L. Morean, 
ARTHUR WyMAN, 
A. G. ROSENGARTEN, 
New York, June 23, 1904. Executive Committee 
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Specific Pp Rreier 
Degrees| Gravity Degrees ont ; Paes de Per Cent Eunde 0. Vv. 
Baume. re F. | Twaddell. | yso,, Lbs. Av. -V- | y Gubic Foot. 
25 1.2083 41° ¢ 28.28 75.386 30.34 22.87 
26 1.2185 43.7 29.53 76.00 31.69 24.08 
ae f 1.2288 45.8 30.79 76.64 33 .04 25.32 
28 1.2393 47.9 32.05 77.30 34.39 26.58 
29 1.2500 50.0 bo aD 77.96 3D.70 27.88 
30 1.2609 §2:2 34.63 78.64 Selo 20.22 
31 1¢2719 54.4 35.93 79.33 38.55 30.58 
ae LY 23382 56.6 37.26 80.03 39.98 32.00 
30 1.2946 58.9 38.58 80.74 41.40 30.42 
34 1.3063 Gies 39.92 81.47 42.83 34.90 
ays 1.3182 63.6 41.27 S2ae2 44.28 36.41 
36 1.3303 66.1 42.63 82.97 45.74 37.95 
37 1.3426 68.5 43.99 a ehied A 47 .20 39.53 
38 beapoL 71.0 yao 84.52 48.66 41.13 
39 1.3679 73.6 46.72 85.32 50.13 42°77 
40 1.3810 76.2 48.10 86.13 51.61 44.45 
41 1.3942 78.8 49.47 86.96 53.08 46.16 
42 1.4078 81.6 50.87 87.80 54.58 47.92 
43 #4216 84.3 52.26 88 .67 56.07 49.72 
44 1.4356 87.1 53.66 89.54 57.58 51.56 
45 1.4500 90.0 55.07 90.44 59.09 53.44 
46 1.4646 92.9 56.48 91.35 60.60 55.36 
47 1.4796 95.9 57.90 92.28 62.13 Bites 
48 1.4948 99.0 59.32 93423 63.65 59 .34 
49 1.5104 102.1 60.75 94.20 65.18 61.40 
50 1.5263 | 105.3 62.18 95.20 66.72 63.52 
fl 1.5426 108.5 63.66 96.21 68.31 65.72 
52 1.5591 111.8 GoLlD 97.24 69.89 67.96 
53 1.5761 11.2 66.63 98.30 71.50 70.28 
54 1.5934 Lis a 68.13 99.38 dae dik 72.66 
55 £26119 12252 69.65 100.48 74.74 75.10 
56 1.6292 125.8 yale kre 101.61 76.37 77.60 
57 1.6477 129.5 12e1o OZ ia 78.07 80.23 
58 1.6667 iste! 74.36 103.95 79.79 82.95 
59 1.6860 US FY 75.99 105.16 81.54 $5275 
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* Freezing 
Batme.| OMelbRe) 
Z ALLOWANCE FOR TEMPERATURE 

2D... — 23 

26 — 30 At 1107 cBé, --029° Be: or) (00023.5p.'Gr..=, 1° F. 

27 — 39 73 20° a3 036° (qs 00034 66 — 1° 6c 

28 57:10) 6c 30° (a3 035° 66 .00039 66 a 1° 66 

29 — 1) 73 40° 6b (Oak (a3 00041 6“ a 1° (73 
ce 50° sé RO 28° “cc .00045 ig3 — i ‘é 

30 sayeth rT 60° 6 026° 6c .00053 66 a 1° 79 

31 — 82 ek Oat A 0209  LOOO05T S25, (teas 4 9 ee 

32 —96 bc 66° cb .0235° b6 00054 ‘cc = 1° ‘6 

33 —97 

34 —91 

35 —81 = 

36 —70 

37 — 60 Per Cent pare Per Cent 50° Bawmlé 

38 | —53 Baumé. in Baumé, in 

39 _47 1 Cubic Foot. 1 Cubic Foot. 

40 — 41 61.93 53.34 17.00 66.63 

4] — 35 63.69 55.39 79.56 69.19 

42 —31 ~— 65.50 57.50 81.81 71.83 

43 —27 67.28 59.66 84.05 74.53 

44 — 23 69.09 61.86 86.30 vit phe} 

45 — 20 70.90 64.12 88.56 80.10 

46 —14 12.42 66.43 90.83 82.98 

47 —15 74..55 68.79 93.12 85.93 

48 —18 10,06 71.20 95.40 88.94 

49 — 22 78.22 73.68 97.70. 92.03 

50 —27 80.06 76.21 100.00 95.20 

51 — 33 81.96 78.85 102.38 98.50 

52 = 30 83.86 81.54 104.74 101.85 y 

53 —49 85.79 84.33 107.15 105.33 

54 — 59 87.72 87.17 109.57 108.89 

55 as. 89.67 90.10 112.01 £12255 

56 $ 91.63 93.11 114.46 116.30 

57 g 93.67 96.26 | 117.00 | 120.24 

58 3 95.74 99.52 119.59 124.31 


SG tee 7 97.84 | 102.89 | 122.21 | 128.52 
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Degrees 
Baumé. 





60 
61 
62 
63 
64 

. 642 
644 
643 
65 
654 
653 
653 
66 
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Specific 

Gravity | Degrees 
60°F. Twaddell. 
60° 

1.7059 141.2 

1.7262 145.2 

1.7470 149.4 

1.7683 153.7 

1.7901 158.0 

1.7957 159.1 

1.8012 160.2 

1.8068 161.4 

1.8125 162.5 

1.8182 163.6 

1.82389 164.8 

1.8297 165.9 

1.8354 


167.1 





106.40 


Weight of 
rt Cu. Ft. in 
Lbs. Av. 


107 .66 
108 .96 
110.29 
111.65 


112.00 
112.34 
112.69 
113.05 
113.40 


113.76 
114.12 
114.47 


Cent 


Per 
O. Ve 


83.35 


85.23 
87.24 
89.43 
91.92 


92.64 
93 .40 
94.23 
95.13 
96.10 


97 .22 
98.51 
100.00 


Pounds O. V. 
in 
1 Cubic Foot. 


88.68 
91.76 
95.06 
98.63 
102.63 


103.75 
104.93 


106.19 


107.54 
108 . 97 


110.60 
112.42 
114.47 


XXXVI.— FUMING SULPHURIC ACID AT 20° 


Ci. WINKLER 





Specific 


Gravity. 


et pe ee oe ee ee ee 
(oe) 
NI 
(=) 


.900 


100 Parts Contain 


Total 


SO;. Free 

SO.*. 
ead D2. 
Th:38 94. 
79.28 97. 
80.01 98. 
80.95 99. 
81.84 | 1.54 | 98. 
82.12 | 2.66 | 97 
82.41 | 4.28 |95 
82.63 | 5.44 | 94 
82.81 | 6.42 | 93 
82.97 | 7.29 | 92 
$3.13 °3: 16 } Or 
83.43 | 9.34 | 90. 
83.48 |10.07 | 89 





id 


HS. [oF 66° B. 








Specific 
Gravity. Pe 


89.83 


100 Parts Contain 





H,SO, 


Acid of 
66° B. 


65.68 
65.25 
63.84 
62.10 
59.90 
57.86 
55.21 
53.00 
51.60 
50.48 
49 152 
47.23 
44.42 
40.78 


* This column gives the amount of SO, which may be distilled off. 
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* Freezing Per Cent Pounds | Per Cent Pounds 


remo (Melting) 60 60° Baumé in 50° 50° Baumé in 
4 Point. Baumé. Cubic Foot. Baumé. Cubic Foot. 


61 27.3 102.27 110.10 127.74 137.52 
62 39.1 104.67 114.05 130.75 142.47 
63 46.1 107.30 118.34 134.03 147.82 
64 46.4 110.29 123.14 137.76 153.81 
643 43.6 111.15 124.49 138.84 155.50 
645 41.1 112.06 125.89 139.98 157.25 

3 37.9 113.05 127.40 141.22 159.14 
65 33.1 114.14 129.03 142.57 161.17 
654 24.6 115.30 130.75 144.02 163.32 
653 13.4 116.65 132.70 145.71 165.76 
652 — 1 118°19 134.88 147.63 168 . 48 
66 —29 119.98 137 .34 149.87 171.56 











AX WY ILE = SULPHURIC “AGID 
94-100% H:SO, 
By H. B. BisHop 


The acid used in this table was prepared from Baker and Adamson’s c.p. 
sulphuric acid 95 per cent, which was strengthened to 100 per cent by the 
addition of fuming sulphuric acid made by distilling fuming acid (70 per cent 
free SO;) into a portion of the 95 per cent c.p. acid. The final acid was tested 
for impurities: residue upon evaporation, chlorine, niter and sulphur dioxide. 
The only impurity found was a trace of sulphur dioxide (0.001 per cent) which 
was less than the sensitiveness of the determination. 

The analytical and specific gravity determinations, and the allowance for 
temperature were made in the same manner, and with the same accuracy as 
in the sulphuric acid table adopted in 1904, the specific gravity 1.8354 and 
93.19 per cent H2SO, being taken as a standard. 

The actual determinations were made within a few hundredths of a per cent 
of the points given in the table, the even percentages being calculated by 
interpolation. 





Per Cent H,SO,. Sp. eee Allowance for Temperature. 

66° Bé. 93.19 1.8354 At 94% 0.00054 sp. gr.=1° F. 
94.00 1.8381 At 96% 0.00053 sp. gr.=1° F. 
95.00 1.8407 At 97.5% 0.00052 sp. gr.=1° F. 
96 .00 1.8427 At 100% 0.00052 sp. gr.=1° F. 
97 .00 1.8437 
97 .50 1.84389 
98 .00 1.8437 
99 .00 1.8424 


100.00 1.8391 


394 


XXXVIUI.—SULPHURIC ACID 


LUNGE AND ISLER 


Specific | 100 parts by weight |1 liter contains|| Specific | 100 parts by weight |1 liter contains 

















Gravity correspond to grams Seow correspond to grams 
15” at OS ee a! TS 15° jus yr ee eee 

in wacno sé | 1,40, SO; | H.SO, in backs sb, u,40, SO; | H,SO, 
.000 0.07 0.09 1 1 -190 |'21.26 | 26.04 | 253 49510 
.005 0.68 0.83 ff 8 -195 | 21.78 | 26.68 | 2604%319 
.010 1.28. hel OF 13 16 /200 |) 22.30.) 27.32.) 268aee2s 
cOTD 1.88 2.30 19 23 i205 |22:82.1 27-954) 2ipeeeoe 
.020 2.47 3.03 O49) 31 -210 |. 23.338 | 28.58 | 2827} +346 
FULD 3.07 3.40 32 39 6215 |,23,84 | 29.21) 290 neaa 
.030 3-64 4.49 38 46 .220 | 24.36 | 29.84 | 297 | 364 
.035 4.27 5.23 44 54 .220 | 24.88 |. 30.48 | 3052373 
.040 4.87 5.96 51 62 .230 | 25.39 | 31.11 | 312 | 382. 
.045 5.45 6.67 57 71 235.1 25. 938A. 31410, a20 eae 
.050 6.02 Pod 63 Fig .240 | 26.35 | 32.28 | 327 | 400 
.055 6.59 8.07 70 85 .245 | 26.83 | 32.86 | 334 | 409 
.060 7.16 oar 76 93 250 | 27.29 | 33.43 | 341 ))418 
.065 Laie 9.47 82 | 102 .255 | 27.76 | 34.00 | 348 | 426 
.070 8.32 | 10.19 89 | 109 .260 |. 28.22 | 34.57') 35649485 
.075 8.90 | 10.90 96 | 117 .265 | 28.69 | 35.14 | 363 | 444 
.O80 9.47 | 11.60 | 103 | 125 .270 | 29.15.) 35.71 | 370 | 454 
.085 | 10.04 | 12.30 | 109 | 133 .275 | 29.62 | 36.29 | 377 | 462 
.090 | 10.60 | 12.99 | 116 | 142 .280 | 30.10 | 36.87 | 385 | 472 





-095°|-11.16 | 13.67, ead 22arab50 
.100 |.11.71 | 14.85 | 129 | 158 
.105} 12.27 | 15.03 | 136 | 166 
-110°).12.82:).15.71 | 143 |.175 
.115 | 13.36 | 16.36 | 149 | 183 
.120 | 13.89 | 17.01 | 156 | 191 
.125 | 14.42 | 17.66 | 162 | 199 
.1380 | 14.95 | 18.31 | 169 | 207 
.135 | 15.48 | 18.96 | 176 | 215 
.140 | 16.01 | 19.61 | 183 | 223 
.145 | 16.54 | 20.26 | 189 | 231 
.150 | 17-07 |° 20.91 | 1965) 239 
.155 | 17.59 | 21.55 | 203 } 248 
-160-| 18.11 122519") 210°) 257 
.165 | 18.64 | 22.83 | 217 | 266 
.170 | 19.16 | 23.47 | 224 | 275 
.175 | 19.69 | 24.12 | 2381 | 283 
.180 | 20.21 | 24.76 | 238 | 292 
.185 | 20.73 | 25.40 | 246 | 301 


.285 | 30.57 | 37.45 | 393 | 481 
.290 | 31.04 | 38.03 | 400 | 490 
.295 | 31.52 | 38.61 | 408 | 500 
.300 | 31.99 | 39.19 | 416 | 510 
.3805 | 32.46 | 39.77 | 424 | 519 
.310 | 32.94 | 40.35 | 482 | 529 
.315 | 33.41 | 40.93 | 489 | 538 
.3820 | 33.88 | 41.50 | 447 | 548 
.325 | 34.35 | 42.08 | 455 | 557 
.330 | 34.80 | 42.66 | 462 | 567 
.3835 | 35.27 | 43.20 | 471 | 577 
.3840 | 35.71 | 43.74 | 479 | 586 
.345 | 36.14 | 44.28 | 486 | 596 
.350 | 36.58 | 44.82 | 494 | 605 
.3895 | 37.02 | 45.35 | 502 | 614 
.360 | 37.45 | 45.88 | 509 | 624 
.365 | 37.89 | 46.41 | 517 | 633 
.370 | 38.32 | 46.94 | 525 | 643 
.375 | 38.75 | 47.47 + 533 | 653 


Ce ee ee ee ee ee ee ee ee eee ee ee ee ee ee en ee ee ee te ll oll coll el oll ol 
fm fe 


Specific 
Gravity 
<5: 


in vacuo 
.380 
.885 
.390 
.395 
.400 
.405 
.410 
.415 
.420 
.425 
.430 
.435 
.440 
.445 
.450 
.455 
.460 
.465 
.470 
.475 
.480 
.485 
.490 
.495 
. 500 
.505 
.510 
tH LS 
.520 
5025 
.530 
.535 
. 540 
.545 
. 550 
.555 
. 560 
.565 
.570 
O15 
.580 
.585 


ee ee ee eee eee ee ee ee ee eo ee ee ee ee ee ee ee 


° 


correspond to 


% 
SO; 


54.80 


SULPHURIC ACID 








100 parts by weight |1 liter contains 


grams 


869 











Specific 
Gravity 


pa ee ee ee ee 


TS: 


. 990 
.595 
.600 
.605 
.610 
.615 
.620 
.625 
.630 
.635 
.640 
.645 
.650 
.655 
.660 
.665 
.670 
.675 
.680 
.685 
.690 
.695 
. 700 
.705 
PALO 
715 
.720 
725 
.730 
.735 
.740 
.745 
.750 
.755 
.760 
765 
.770 
775 
.780 
.785 
.790 
.795 


100 parts by weight 
correspond to | 








395 


1 liter contains 


grams 


SO, 








——_— 


1075 
1085 
1096 
1107 
1118 
1128 
1139 
1150 
1160 
1170 
1181 
1192 
1202 
1212 
1222 
1233 
1244 
1256 
1267 
1278 
1289 
1301 
1312 
1323 
1334 
1346 
1357 
1369 
1381 
1392 
1404 
1416 
1427 
1439 
1451 
1463 
1475 
1489 
1504 
1519 
1534 
1549 
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Specific 
Gravity 


in vacuo 


ee ee ee ee ee 


I5° 
re) 


.800 
.805 
.810 
.815 
.820 
.821 
.822 
.823 
824 
.825 
.826 
827 
.828 
.829 
.830 
.831 
.832 
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100 parts by weight |1 liter contains|| Specific | roo parts by weight |1 liter contains 
correspond to 





% 











grams Gravity 
‘ene 15° 
SO; |H,SO, in vacuo Sb, 
1277| 1564|| 1.833 |°75. 
1291} 1581|| 1.834 | 75. 
1305) 1598/| 1.835 | 76. 
1319} 1621]; 1.836 | 76. 
1338} 16389}} 1.837 | 76. 
1341} 1643]} 1.838 | 77. 
1345! 1647]! 1.839 | 77. 
1348} 1651|| 1.8404 78. 
1352} 1656/| 1.8405] 78. 
1356} 1661}; 1.8410} 79. 
1360} 1666]| 1.8415} 79. 
1364} 1671)}| 1.8410} 80. 
1368} 1676]; 1.8405} 80. 
1372] 1681|| 1.8400] 80. 
1376} 1685/]} 1.8395) 81. 
1380} 1690}; 1.8390} 81. 
1384} 1695]; 1.83885} 81. 














correspond to 


r 


% 
H,SO, 


92.75 
93.05 


grams 


SO, 


1388 
1393 
1400 
1405 
1412 
1419 
1426 
1436 
1441 
1458 
1469 
1476 
1483 
1490 
1494 
1497 
1500 


H,SO, 


1700 
1706 
1713 
1722 
1730 
1739 
1748 
1759. 
1765 
1786 
1799 
1808 
1816 
1825 
1830 
1834 
1838 
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XXXIX.— FUMING SULPHURIC ACID 


FREE S0;, TOTAL SO; AND EQUIVALENT VALUES IN TERMS 
OF 100%, 98% AND 93.19% H2SO. 


Actual 
composi- 
tion. 
to| as 
Coon 
. o “wo 
ae | a 
0 | 100 
1 99 
2 98 
3 97 
4 96 
5 95 
6 94 
i 93 
8 | 92 
9 91 
10 90 
11 89 
1 88 
13 87 
14 86 
15 85 
16 84 
a7 83 
18 82 
19 81 
20 80 
21 79 
22 78 
23 7é 


By H. B. BisHop 


Equivalents. 


Beh penk at cet 
100 Per| 9 er} 93-19 
oce Cent Cent Per 
3° H,SO,. H.SO,. Cent 
66° B. 


81.63) 100 .00/102 .04)107.31 
81.82)100. 23/102. 27/107 .55 
82.00)100. 45/102 .50)107 .79 
82.18|100. 67/102 .73|108 .03 
82 .37/100 . 90/102 .96|108 .28 


82.55|101.13/103.19/108. 52 
82.73/101.35/103 42/108 .76 
82.92)101 .58)103 .65)109 . 00 
83, 10)101 .80/103.88}109 .24 
83 .29)102.08/104.11)109.48 





83 .47|102 .25|104.34|109 .72 
83 .65|102 .47/104.57|109 .96 
83 .84/102.70/104.80)110.21 
84.02/102 .92/105.03|110.45 
84.20/103 .15)105.26)110.69 





49|110.93 
LUT AZ 
94/111.41 
17/111 .65 
40)111.90 


84.39}103 .38)105. 
84.57|103 .60/105. 
84.75)103 .82/105. 
84.94/104.05/106. 
85 .12)104.27)/106. 





85.31|104.50/106 .63)112.14 


85 .49)104.73)/106 .86}112. 38} 


85 .67|104.95)107 .09}112.62 
85 .86|105 . 18/107 .32|112.86 
86 .04/105. 40/107 .55/113.10 











Actual 
composi- 
tion. 


Per Cent 
H.SO, 


Equivalents. 


H,SO, 
93-19 
Cent Per 
H.SO 4° Cent 
66° B. 


100 Per! 98 Per 
ae Cent 
| H,SO,. 





86. 22]105 62/107 .78)113 .34 
86. 41/105 .85/108 .01}113.59 
86 .59/106 .07/108 .24)113.83 
86. 78/106. 30/108 . 47/114 .07 
86 .96|106.53)108.70/114.31 





87. 14|106.75|108.93|114.55 
87.33]106.98|109. 16/114.79 
87.51|107. 20/109 .39|115 .03 
87 .69|107. 42/109. 62|115 .28 
87.8107. 65/109 .85)115.52 


88 .06/107 .87|110.08)115.76 
88 . 24/108. 10)110.31)116.00 
88 . 43/108 .33/110.54/116. 24 
88 .61/108 .55)110.76}116.48 
88. 80/108 .78)110.99|116.73 


88 .98/109 .00)111.22|116 .97 
89 .16)109 22/111 .45)117.21 
89 .35}109 .45)111.68)117.45 © 
89 53/109 .67|111.91|117.69 
89 .71|109 .90}112.14/117.93 


89 .90/110. 13/112 .37|118.17 
90 .08}110.35/112.60/118. 41 
90. 27/110 .58/112 .83)118.66 
90. 45}110.80)113.06/118.90 
90.63}111.02/113.29/119.14 
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Actual 
composi- 
tion. 





83 | 8s 
38 | 5% 
Ae | a 

50 | 50 
51] 49 
52 | 48 
53 | 47 
54] 46 
55 | 45 
56 | 44 
57 | 48 
58 | 42 
59 | 41 
60 | 40 
61 | 39 
62 | 38 
63 | 37 
64 | 36 
65] 35 
66 | 34 
67 | 33 
68 | 32 
69 | 31 
70 | 30 
71) 29 
72 | 28 
73 | 27 
74 | 26 
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Equivalents. 


100 Per 
Gee Cent 
3° |H.SO,. 





90. 82/111 .25 
91.00)111.48 
91.18)111.70 
91.37)111.93 
91.55/112.15 


91.73 
91.92 
92.10 
92.29 
92.47 


112.37 
112.60 
112.82 
113.05 
113.28 
92 .65|113 .50 
92 .84|113.73 
93 .02/113.95 
93 .20/114.17 
93 .39/114.40 





93.57 
93.76 
93.94 
94.12 
94.31 


114.62 
114.85 
115.08 
115.30 
115.53 
94.49)115.75 
94.67|115.97 
94.86|116.20 
95.04)116. 42 
95 .22/116.65 











H,SO, 
98 Per} 93.19 
Cent Per 
H,SO,.| Cent 
66° B. 





113.52/119.38 
113.75|119.62 
113 .98|119.86 
114.21/120.11 
114, 44/120 .35 


114.67/120.59 
114.90)120.83 
115.13/121.07 
115.36|121.31 
115.59}121.55 


115 .82}121.79 
116 .05|122 .04 
116 .28)122 .28 
116 .51/122.52 
116 .74|122.76 


116.96 
117.19 
117.42 
117.65 
117.88 


123.00 
123.24 
123.49 
123.73 
123.97 


118.11/124.21 
118 .34)124. 45 
118 .57|124.69 
118 .80}124.93 
119 .03}125.18 

















Actual 
composi- Equivalents. 
tion. 
ie) H,SO, 
59] be : 
Oe | Om | SOs, “Gent ent Ber 
oo © tr 2 de 20.4. ent 
Aap | Ad 66° B. 
75 | 25 | 95.41/116.88/119 .26}125. 42 
76 | 24 | 95.59}117.10)119.49/125.66 
77 | 23 | 95.78)117.33)119.72]}125.90 
78 | 22 | 95.96/117.55}119.95/126.14 
79 | 21 | 96.14/117.77|120.18)126.38 
80 | 20 | 96.33/118.00)120.41/126.62 
81 19 | 96.51/118.22/120.64/126.86 
82 18 | 96.69/118.45)120.87)127.11 
83 17 | 96.88)118.68|121 .10|127.35 
84 16 | 97.06)118.90|121 . 23/127 .59 
85 15 | 97.25/119.13)121 .56/127.83 
86 14 | 97.43}119.35/121 .79}128 .07 
87 13 | 97.61/119.57)122 .02/128.31 
88 12 | 97.80/119.80)122 .25/128 .56 
89 11 | 97.98|120.03}122.48}128 .80 
90 10 | 98.16}120.25)122 70/129 .04 
91 9 | 98.35)120.48/122 .93)129 .28 
92 8 | 98.53/120.70|123 .16)129 .52 
93 7 | 98.71|120.92/123 .39|129.76 
94 6 | 98.90|121 .15)123.62|130.00 
95 5 | 99.08/121 .37|123 .85|130.25 
96 4 | 99.27)121.60|124.08)130.49 
97 3 | 99.45/121.83)124.31/130.73 
98 2 | 99.63/122.05/124.54/130.97 
99 1 | 99.82]122 .28)124.77/131.21 
100 0 |100.00)122.50|)125.00)131.45 











Degrees 
Baumé. 


20 .50 
20.75 
21.00 


XL.— NITRIC ACID 


By W. C. Frercuson 








Sp. Gr 
60° 

60° 

.O741 

.O761 
.O781 
.O8O01 
.0821 
.0841 
.0861 
.O881 
.0902 
.0922 
.0943 
.0964 
.0985 
. 1006 
51027 
.1048 
. 1069 
. 1090 
e111 
el ta2 
.1154 
.1176 
.1197 
.1219 
. 1240 
. 1262 
. 1284 
.1306 
. 1328 
. 1350 
.1373 
.1395 
.1417 
.1440 
. 1462 
. 1485 
.1508 
.1531 
. 1554 
1577 
. 1600 
. 1624 
. 1647 
. 1671 
.1694 


ce ce ee ee ce en ee ce ce ce ce 0 ee ee ee ae eee 


FE. 





Degrees 


Twaddell. 











Per Cent 
H 


Os 








Degrees 
Baume. 


(21.25 


21.50 
21.75 


22.00 | 


22.25 
22.50 
22.75 
23 .00 
23.25 
23.50 
23.75 
24.00 
24.25 
24.50 
24.75 
25.00 
25.25 
25.50 
25.75 
26.00 
26.25 
26.50 
26.75 


Sp. Gr. 
60° 
60° 


Lc et el ce ec ce ee ee ee ee ee ee oe ee ee 


.1718 
-1741 
.1765 
.1789 | 
.1813 
.1837 
. 1861 
.1885 
.1910 
.1934 
. 1959 
. 1983 
.2008 
.2033 
.2058 
.2083 
.2109 
.2134 
.2160 
.2185 
.2211 
. 2236 
. 2262 
. 2288 
.2314 
. 2340 
. 2367 
2393 
. 2420 
. 2446 
.2473 
. 2500 
.2527 
2554 
. 2582 
. 2609 
. 2637 
. 2664 
. 2692 
2719 
2147 
2775 
. 2804 
. 2832 
. 2861 





Degrees 


Twaddell. 
34.36 


34.82 
35.30 








399 


Per Cent 
HN 


ee 


28 .02 


28.36 
28.72 


290% 


29.43 
29.78 
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- Degrees Pate! ° Degrees | Per Cent || Degrees fea Degrees | Per Cent 
Baumé. | g5F. |Twaddell.| HNO,. || Baumé. | ¢55F- |Twaddell.| HNO. 
32.50 | 1.2889 57.78 45.68 40.75 | 1.38909 78.18 63.48 
32.75 | 1.2918 58.36 46.14 41.00 | 1.3942 78.84 64.20 
33.00 | 1.2946 58.92 46.58 41.25 | 1.3976 79 (52 64.93 
33.25 | 1.2975 59.50 47 .04 41.50 | 1.4010 80.20 65.67 
33.50: | 1.3004 60.08 | 47.49 41.75 | 1.4044 80.88 66.42 
33.75 | 1.3034 60.68 47.95 42.00 | 1.4078 81.56 67.18 
34.00 | 1.3063 61.26 48.42 42.25 | 1.4112 82.24 67.95 
34.25 | 1.3093 61.86 48 .90 42.50 | 1.4146 82.92 68.73 
34.50 | 1.3122 62.44 49.35 42.75 | 1.4181 83.62 69.52 
DATION A aoloe 63.04 49.83 43.00 | 1.4216 84.32 1033 
35.00) 1.3182 63.64 50.32 43.25 | 1.4251 85.02 41515 
392259 | 1.3212 64.24 50.81 43.50 | 1.4286 85.72 71.98 
35 .00'') ‘153242 64.84 51.30 43.75 | 1.43821 86.42 72.82 
Bos, Oo els o270 65.46 51.80 44.00 | 1.43856 87.12 73.67 
36.00 | 1.3303 66.06 52.30 44.25 | 1.4392 87.84 74.53 
36:25 | 1.3334 66.68 52.81 44.50 | 1.4428 88.56 75.40 
36.50 | 1.3364 67.28 53.32 44.75 | 1.4464 89.28 76.28 
36.75 | 1.3395 67 .90 53.84 45.00 | 1.4500 90 .00 CIT 
37.00 | 1.3426 68.52 54.36 45.25 | 1.4536 90.72 78.07 
37.25 | 1.3457 69.14 54.89 45.50 | 1.4573 91.46 79.08 
37.50 | 1.3488 69.76 55.43 45.75 | 1.4610 92.20 80.04 
BT 215) bea520 70.40 oo. 07 46.00 | 1.4646 92.92 81.08 
38.00 | 1.3551 T1202 56.52 46.25 | 1.4684 93.68 82.18 
30.25) | 143583 71.66 57.08 46.50 | 1.4721 94.42 83.33 
38.50 | 1.3615 72230 57.65 46.75 | 1.4758 95.16 84.48 
38.75 | 1.3647 72.94 58.23 47.00 | 1.4796 95.92 85.70 
39.00 | 1.3679 13.58 58.82 47.25 | 1.4834 96.68 86.98 
B9 225 | 1.3712 74.24 59.43 47.50 | 1.4872 97.44 88 .32 
39.50 | 1.3744 74.88 60.06 47.75 | 1.4910 98.20 89.76 
39.75 | 1.3777 75.54 BO EL 48.00 | 1.4948 98.96 91535 
40.00 | 1.3810 76.20 61.38 48.25 | 1.4987 99.74 93.13 
40'.25 | 1.3843 76.86 62.07 48.50 | 1.5026 | 100.52 95.11 
40.50 | 1.3876 (ikesys 62°77 








Specific Gravity determinations were made at 60° F., compared with water at 60° F. 
From the Specific Grayities, the corresponding degr ees Baumé were calculated by the 
following formula: 
Baumé = 145 ki 
Baumé Hydrometers for use with this table must be graduated by the above formyla, 
which formula should always be printed on the scale. 
Atomic weights from F. W. Clarke’s table of 1901. O16. 


ALLOWANCE FOR TEMPERATURE: 
At 10° — 20° Bé. — 1/30° Bé. or .00029 Sp. Grieiy ks 


20° — 30° Bé. — 1/23° Bé. or .00044 ‘ oe 
30° — 40°  Bé. — 1/20° Bé. or .00060 “© * = 1° FB. 
40° — 48.5° Bé. — 1/179 Bé. or .00084 “* “ = 1° F. 


AUTHORITY — W. C. FERGUSON. 
This table has been approved and adopted as a Standard by the Manufacturing Chemists’ 
Association of the United States. 
W.H. BOWER, JAS. L. MORGAN, 


HENRY HOWARD, ARTHUR WYMAN, 
New York, May 14, 1903. A, G. ROSENGARTEN, Executive Committee 


Specific 


Gravity 


in vacuo 


hee ce el cel ce ee ee ee ee ee a ee 


15° 
ri 





.000 
.005 
.010 
.015 
.020 
.025 
.030 
.035 
.040 
.045 
.050 
.055 
.060 
.065 
.070 
.075 
.080 
.085 
.090 
.095 
. 100 
.105 
.110 
115 
.120 
.125 
.130 
.135 
.140 
.145 
.150 
.155 
. 160 
.165 
.170 
eLTD 
.180 
.185 
.190 





100 parts by weight 


contain 


% 
NO; 


ODOONDOaArRWWNH OO 





XLI.— NITRIC ACID 


LUNGE AND REY 


% 
HNO, 


OOMOONOARWNRFH © 


1 liter con- 


N,0; 


tains grams 


HNO, 








Specific 
Gravity 


oy 


° 


in vacuo 


Pe ee pp 





.195 
. 200 
. 205 
.210 
.215 
. 220 
.225 
. 230 
235 
. 240 
. 245 
. 250 
. 255 
. 260 
. 265 
.270 
vets 
. 280 
. 285 
. 290 
. 295 
. 300 
.305 
.310 
315 
.320 
.325 
.330 
.3325 
.335 
.340 
345 
.350 
.359 
. 360 
.365 
.370 
.375 
. 380 


100 parts by weight 


contain 


% 


EU 
74 
.36 
coe 
61 
24 
.88 


% 
HNO, 


401 


1 liter con- 
tains grams 


N,O; 


324 
333 
342 
351 
360 
369 
378 
387 
397 
407 
417 
427 
437 
447 
457 
467 
477 
487 
498 
508 
519 
529 
540 
d51 
562 
573 
585 
597 
603 
609 
621 
633 
645 
658 
671 
684 
698 
(aul 
725 


HNO, 


378 
388 
399 
409 
420 
430 
441 
452 
463 
475 
486 
498 
509 
521 
533 
544 
556 
568 
581 
593 
605 
617 
630 
643 
656 ° 
669 
683 
697 
704 
710 
725 
739 
753 
768 
783 
798 
814 
829 
846 


402 


Specific 
Gravity 


nd te 
° 


in vacuo 





oma fms, fh fin fmm fm sme “rsh fem” fm” fmm fm fom fom om” fh fod fm fm fh feels fed 


.3833 
.385 
.390 
.395 
.400 
.405 
.410 
415 
.420 
.425 
.430 
.435 
.440 
.445 
450 
.455 
. 460 
.465 
.470 
475 
.480 
.485 
.490 





100 parts by weight} 1 liter con- Specific | 100 parts by weight 
contain tains grams Gravity contain 
150 

no, HNO, N.O; | HNO, in on no, HNO, 
53.08 | 61.92 | 735 | 857 || 1.495 | 78.52 | 91.60 
53.35 | 62.24 | 739 | 862 || 1.500 | 80.65 | 94.09 
54.20 | 63.23 | 753 | 879 || 1.501 | 81.09 | 94.60 
55.07 | 64.25 | 768 | 896 || 1.502 | 81.50 | 95.08 
55.9%, 1265.30. e783 | 914 |} 1.503.) Si OR 1-95-65 
56.92 | 66.40 | 800 | 933 || 1.504 | 82.29 | 96.00 
D11.86-), 67400) 14016 4952.1)! 1.505 daS2r Gaets Soean 
58.83 | 68.63 | 832 | 971 1.506 | 82.94 | 96.76 
59.83 | 69.80 | 849 | 991 1.507 ,|, 88.26 |<97, 13 
60.84 | 70.98 | 867 | 1011]| 1.508 | 83.58 | 97.50 
61.86 | 72.17 | 885 | 1032]| 1.509 | 83.87 | 97.84 
62.91 | 73.39 | 903 | 1053]; 1.510 | 84.09 | 98.10 
64.01 | 74.68 | 921 | 1075)| 1.511 | 84.28 | 98.32 
65.13 | 75.98 | 941 | 1098]; 1.512 | 84.46 | 98.53 
66.24. |..77. 28. |, 961 J~1121]| 1,518 .|. 84). 63.498). Za 
67.38 | 78.60 | 981 | 1144]| 1.514 | 84.78 | 98.90 
68.56 | 79.98 | 1001) 1168)| 1.515 | 84.92 | 99.07 
69.79 | 81.42 | 1023] 1193); 1.516 | 85.04 | 99.21 
71.06 | 82.90 | 1045} 1219|| 1.517 | 85.15 | 99.34 
72.39 | 84.45 | 1068} 1246|| 1.518 | 85.26 | 99.46 
73.76 | 86.05 | 1092) 1274|| 1.519 | 85.35 | 99.57 
75.18 | 87.70 | 1116) 1302|| 1.520 | 85.44 | 99.67 
76.80 | 89.60 | 1144 1335)| 
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1 liter con- 
tains grams 


N20; 


1174 
1210 
1217 
1224 
123] 
1238 
1244 
1249 
1255 
1260 
1265 
1270 
1274 
1277 
1280 
1283 
1287 
1289 
1292 
1294 
1296 
1299 


HNO, 


1369 
1411 
1420 
1428 
1436 
1444 
1451 
1457 
1464 
1470 
1476 
1481 
1486 
1490 
1494 
1497 
1501 
1504 
1507 
1510 
1512 
1515 
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Mis LY DROGH LORIE. ACID 
By W. C. FERGuSOoN 

















Sea ge aes ec, | Pee Ger* || Dacttce |'5,. op. | Dbbreek | rae Coke 
1.00 | 1.0069 1.38 1.40 14.25 | 1.1090 21.80 21.68 
ye dO i OO) 2.80 rapt sy) TOO a ttt Peep ays 22.09 
2! ES es ba 4.22 4.25 Tero ay. Lie 22 .64 y Pest 
4.00 | 1.0284 5.68 5.69 TOLOU delet Poe 23.08 22.92 
H.00 F 1.0a07 7.14 repes NUS Ty a alk was 2a.02 ona 
eon 1.0010 1.00 fies Fe 15°50 |. £1797 23.94 Corto 
5.50 | 1°0394 7.88 7.89 TOCA ee lo 24.38 24.16 
o-1o | 1.0413 8.26 8.26 16.0 1.1240 24.80 24.57 
6.00 | 1.0432 8.64 8.64 16.1 1.1248 24.96 24.73 
6.25 | 1:0450 9.00 9.02 Ot 2 Letzo0 25.12 24.90 
6.50 | 1.0469 9.38 9.40 16°73 1.1265 2000 25.06 
6.75 | 1.0488 9.76 9.78 16.4 1.1274 25.48 25.20 
T.U0l 1.0007 10.14 4 we tye 16.5 1.1283 25.66 25709 
tesa 1.0526 1U ie 10.55 to-o 1.1292 25.84 yA pee 
7.50 | 1.0545 10.90 10.94 16.7 1.1301 26 .02 yds eye 
7.75 | 1.0564 11.28 11.32 16.8 1.1310 26.20 25.89 
8.00 | 1.0584 11.68 Tiae 16.9 Ty1319 26.38 26.05 
8.25 | 1.0603 12.06 12.09 TT.U 1.1328 26.56 26.22 
$-00 | 1.0623 12.46 12.48 Tit 1.1336 26.72 26.39 
8.75 | 1.0642 12.84 12.87 Wher 1.1345 26.90 26.56 
9.00 ; 1.0662 13.24 13320 iis 1.1354 27.08 26.73 
9.25 | 1.0681 13°07 1a, 00 17.4 1.1363 DY PAS: 26.90 
9.50 | 1.0701 14.02 14.04 ule atl Loloce 27.44 VEGAN TS 
ely et i ld Oy bE 14.42 14.43 17.6 1.1381 27.62 27 .24 

10.00 | 1.0741 14.82 14.83 Pik 1.1390 27.80 27.41 
10°25 | 1:0761 yea Thee 17.8 1.1399 27.98 27.08 
10.50 | 1.0781 15.62 15.62 17.9 1.1408 28.16 esl oa 
O57 70 jet .0Ss0l 16.02 16.01 18.0 1.1417 28 .34 27.92 
iB Ry Dh es ei yal 16.42 16.41 18.1 1.1426 25 102 28.09 
11.25 | 1.0841 16.82 16.81 18.2 1.1435 28.70 28.26 
1501150861 Lie 22 17-21 18.3 1.1444 28.88 28.44 
LEO} 180881 L762 17:61 18.4 21453 29 .06 28.61 
12.00 | 1.0902 18.04 18.01 18.5 1.1462 29.24 28.78 
12,,.20>1 450922 18.44 18.41 18.6 1.1471 29.42 28.95 
12.50 | 1.0943 18.86 18.82 18.7 1.1480 29 .60 29.13 
12.75 | 1.0964 19.28 19.22 18.8 1.1489 29.78 29 .30 
13.00 | 1.0985 19.70 19.63 18.9 1.1498 29.96 29.48 
13.25 | 1.1006 ZA 12 20 .04 19.0 1.1508 30.16 29.65 
ine ped lO27 20.54 20.45 19.1 141517 30.34 29 .83 
13.75 | 1.1048 20.96 20.86 19.2 Teo 20 30.52 30 .00 
14.00 | 1.1069 21,09 2h Bid, BS Pas am 8 tae Fs 22 Yd 30.70 30.18 
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e 








Degrees Sp. Gr Degrees per ont Degrees Sp. Gr. Degrees it AS 











.1798 35.96 35.40 25. 
.1808 | 36.16 35.59 25. 
.1817 36.34 35.78 20. 
.1827 36.54 35.97 25. 


Baume. Twaddell. Baume. 
19.4 1.1544 30.88 30.35 ‘2 «2d 1 
19.5 1.1554 31.08 30.53 22.6 1 
19.6 1.1563 31,26 30.71 VIE 6 1 
19.7 1.1572 31.44 30.90 22.8 1 
19.8 Ip lool 31.62 31.08 22.9 if 
19.9 1.1590 31.80 31 e27) 23.0 2 
20.0 1.1600 32.00 31.45 23.1 1 
204) 1.1609 32.18 31.64 2362 1 
ALO? 1.1619 32209 31.82 23.3 1 
20.3 1.1628 32.56 32.01 23.4 1 
20.4 Li t63l 32.74 32.19 Zoek 1 
20 gD 1647 32.94 32.38 2OnU 1 
20.6 1.1656 Socks 32.56 Zot 1 
20.7 1.1666 33.32 32575 23.8 1 
20.8 1.1675 33.50 32493 23.9 1 
20.9 1.1684 33.68 33.12 24.0 1 
-21.0 1.1694 33.88 33.31 24.1 1 
ABA 1.1703 34.06 33.50 24.2 1 
2A se Lava 34.26 33.69 24.3 a! 
21.3 1.1722 34.44 33.88 24.4 1 
21.4 1.1732 34.64 34.07 24.5 1 
21,45 1.1741 34.82 34.26 24.6 1 
Pa ES 0} 1.1751 35.02 34.45 24.7 1 
reef 1.1760 35.20 34.64 24.8 1 
21.8 1.1770 35.40 34 .83 24.9 1 
21.9 1.1779 35.58 35 .02 25 0 1 
PAW) 1.1789 35.78 35-21 25.1 1 
wk: if yi i 
«a 1 3 1 
ea 1 4 1 
A 1 5 1 


Twaddell. 


:1836 | 36.72 36.16 
.1846 | 36.92 36.35 
.1856 | 37.12 36.54 
. 1866 37.32 36.73 
.1875 37.50 36.93 
.1885 | 37.70 37.14 
.1895 37.90 37.36 
.1904 | 38.08 | 37.58 
.1914 38.28 | 37.80 
.1924 38.48 | 38.03 
.1934 38.68 | 38.26 
.1944 38.88 | 38.49 
.1953 39.06 | 38.72 
. 1963 39.26 38.95 
.1973 39.46 | 39.18 
.1983 39.66 | 39.41 
.1993 39.86 | 39.64 
.2003 | 40.06} 39.86 
.2013 | 40.26 | 40.09 
.2023 | 40.46 | 40.32 
.2033 | 40.66 | 40.55 
.2043 | 40.86 | 40.78 
.2053 | 41.06 | 41.01 
.2063 | 41.26} 41.24 
.2073 | 41.46 | 41.48 
.2083 | 41.66 | 41.72 
.2093 | 41.86 | 41.99 
.2103 | 42.06 | 42.30 
.2114 | 42.28 | 42.64 
.2124 42.48 | 43.01 
.2134 | 42.68 | 43.40 








Sp. Gr. determinations were made at 60° F., compared with water at 60° F. 

From the Specific Gravities, the corresponding degrees Baumé were calcu- 
lated by the following formula: Baumé = 145 — 145/Sp. Gr. 

Atomic weights from F. W. Clarke’s table of 1901. O= 16. 


ALLOWANCE FOR TEMPERATURE: 


10—15° Bé. — 1/40° Bé. or .0002 Sp. Gr. for 1° F. 
15-—-227-Bé.) p+ 1° 2/30° Béesor |.0003+ *) (* «ff 1° aes 
22—25°,Bé. .— 1/28° Bé.,or .00035 “ =“ 1° FR, 


AutTuority — W. C. FEeRGusoN. 


This table has been approved and adopted as a Standard by the Manu- 


facturing Chemists’ Association of the United States. 
W. H. Bower, 
Henry Howarp, 
A. G. RosENGARTEN, 
New York, May 14, 1903. 


Jas. L. Morean, 
ARTHUR WYMAN, 


Executive Committee 


Specific 


HYDROCHLORIC ACID 


X LIT. — HYDROCHLORIC* ACID 


LUNGE AND MARCHLEWSKI 


1 Liter 


Gravity. | Per Cent 
HCl 


15° 
Px 


in Vacuo. 





.000 
.005 
.010 
015 
.020 
.025 
.030 
.035 
.040 
.045 
.050 
.055 
.060 
.065 
.070 


ee ee ee ee 


| 


by Weight.| Grams 
HCl. 





con- 
tains 


0.16 1.6 
2115 12 
2.14 22 
3:12 32 
4.13 42 
5.15 |. 53 
6.15 64 
7.15 74 
8.16 85 
9.16 96 
nia ha leg 107 
11.18 118 
12279 129 
13.19 141 
14.17 152 





Specific 
Gravity 
15° 

° 


in Vacuo. 


O75 
.O80 
.085 
.090 
.095 
. 100 
.105 
PU 
.115 
.120 
125 
.130 
.135 
. 140 
.1425 








ee en en ee ee ee 


Per Cent 
HCl 
by Weight. 








1 Liter || Specific 
con- Gravity 
tains TS3 

Grams 3 
HCl. || in Vacuo. 





.145 
. 150 
.152 
.155 
. 160 
.163 
.165 
.170 
e WES 
.175 
.180 
.185 
. 190 
.195 
. 200 





a ee ee a a ee ee ee ee 


322 











Per Cent 
HCl 
by Weight. 


COMPOSITION OF CONSTANT BOILING 
HYDROCHLORIC ACID * 


Pressure mm. of 
Mercury. 





770. 


760 
750 
740 
730 


Per Cent of 
HCl. 


20.218 
20.242 
20.266 
20.290 
20.314 


Grams constant 
boiling distillate 
for x mol. HCl. 


180.390 
180.170 
179 .960 
179.745 
179.530 
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1 Liter 
con- 
tains 

Grams 
HCl. 





328 
340 
345 
353 
366 
373 
379 
392 
394 
404 
418 
430 
443 
456 
469 


Temperature of constant boiling hydrochloric acid is 108.54° at 763 mm. 
Specific gravity 1.09620”. 


* Hulett and Bonner, Jour. Am. Chem. Soc. xxxi, 390. 
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XLIV.— ACETIC ACID AT 16° 

























































































OUDEMANS 
ee ieee | ce 
Gravity. | Ore ll Gravity. | 25h || Gravity. | Coa -1) cea mieemniiene 
a. ard |f ata at 

0.9992 0 A OR it (eel £10623 51 1.0747 76 

1.0007 ui £30375 27 ° 1.0631 52 1.0748 77 

1.0022 2 1.0388 28 1.0638 53 1.0748 78 

1.0037 3 1.0400 29 1.0646 54 1.0748 79 

e005 2, 4 1.0412 30 1.0653 55 1.0748 80 

1.0067 5 1.0424 31 1.0660 56 1.0747 81 

1.0083 6 1.0436 32 1.0666 yf 1.0746 82 

1.0098 7 1.0447 33 1.0673 58 1.0744 83 

1.0113 8 1.0459 34 1.0679 59 1.0742 84 

ben bh bear 9 1.0470 30 1.0685 60 1.0739 85 

1.0142 10 1.0481 36 1.0691 61 1.0736 86 

1.0157, i 1.0492 a 1.0697 62 1.0731 87 

1.0171 12 1.0502 38 1.0702 63 1.0726 88 

TA OLSS 13 1.0513 39 1.0707 64 1.0720 89 

1.0200 14 10523 40 1.0712 65 1.0713 90 

1.0214 ies 1.0533 41 L.0717 66 1.0705 91 

1.0228 16 1.0543 42 1.0721 67 1.0696 92 

1 50242 17 120552 43 1.0725 68 1.0686 93 

1.0256 18 1.0562 44 1.0729 69 1.0674 94 

1.0270 19 [20571 45 T0733 70 1.0660 95 

1.0284 20 1.0580 46 MOior 71 1.0644 96 

1.0298 ZI 1.0589 47 1.0740 12 1.0625 97 

eyes ly an 1.0598 48 1.0742 73 1.0604 98 

1.0324 Ze 1.0607 49 1.0744 74 1.0580 99 

3.0337 24 1.0615 50 1.0746 75 1.0553 100 

1.0350 25 | 

MELTING POINTS OF ACETIC ACID 
Ruvorrr, Ber. 3, 390. 

100 gr. 100 parts F re 100 gr. 100 parts : 
cB Ceti [ov eight con tying point. || H-CaMaOe, | by, weleht com | cchastytne) 
gr. water. water. C. gr. water. water. point °C. 

0.0 0.0 16.7° 8.0 7.407 6 .25° 
0.5 0.497 15.65 9.0 81257, 53 
ay) 0.990 14.8 10.0 9.090 4.3 
10 1.477 14.0 11.0 9.910 3.6 
2.0 1.961 13.25 12.0 10.774 eye 
3.0 2.912 11.95 1520 13.043 —0.2 
4.0 3.846 10.5 18.0 15.324 —2.6 
5.0 4.761 9.4 2180 17 %355 —5.1 
6.0 5.660 8.2 24.0 19.354 —7.4 
(fa) 6.542 (AR |! 
Boiling point 100% acid 117.8°. 
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HAGER 


















































: Per : Per : Per ; 
Gravity.) S88t- | "H.po,. || Gravity.| SeRt- | Pipo,.” || Gravity.| S88- | "HLPo,.” 
1.809 | 68.0 | 93.67 || 1.462 | 46.0 | 63.37 || 1.208 | 24.0 | 33.06 
1.800 | 67.5 | 92.99 || 1.455 | 45.5 | 62.68 || 1.203 | 23.5 | 32.37 
1.792 | 67.0 | 92.30 || 1.448 | 45.0 | 61.99 || 1.198 | 23.0 | 31.68 
1.783 | 66.5 | 91.61 || 1.441 | 44.5 | 61.30 |] 1.193 | 22.5 | 30.99 
1.775 | 66.0 | 90.92 || 1.435 | 44.0 | 60.61 || 1.188 | 22.0] 30.31 
1.766.| 65.5 | 90.23 || 1.428 | 43.5 | 59.92 |] 1.183 | 21.5 | 29.62 
1.758 | 65.0 | 89.54 || 1.422 | 43.0 | 59.23 || 1.178 | 21.0 | 28.93 
1.750 | 64.5 | 88.85 || 1.415 | 42.5 | 58.55 || 1.174 | 20.5 | 28.24 
1.741 | 64.0 | 88.16 || 1.409 | 42.0 | 57.86 || 1.169 | 20.0 | 27.55 
1.733 | 63.5 | 87.48 || 1.402 | 41:5 | 57.17 || 1.164 | 19.5 | 26.86 
1.725 | 63.0] 86.79 || 1.396 | 41.0] 56.48 || 1.159 | 19.0 | 26.17 
1.717 | 62.5 | 86.10 || 1.389 | 40.5 | 55.79 || 1.155 | 18.5 | 25.48 
1.709 | 62.0 | 85.41 || 1.383 | 40.0 |} 55.10 || 1.150 | 18.0 | 24.80 
1.701 | 61.5 | 84.72 || 1.377 | 39.5 | 54.41 || 1.145 | 17.5 | 24.11 
1.693 | 61.0 | 84.03 || 1.371 | 39.0 | 53.72 || 1.140 | 17.0'| 23.42 
1.685 | 60.5 | 83.34 || 1.365 | 38.5] 53.04 || 1.135 | 16.5 | 22.73 
1.677.| 60.0 | 82.65 || 1.359 | 38.0 | 52.35 |] 1.130 | 16.0] 22.04 
1.669 | 59.5 |} 81.97 || 1.354 | 37.5 | 51.66 || 1.126 | 15.5} 21.35 
1.661 | 59.0 | 81.28 || 1.348 | 37.0] 50.97 || 1.122 | 15.0] 20.66 
1.653.| 58.5 | 80.59 || 1.342 | 36.5] 50.28 || 1.118 | 14.5} .19.97 
1.645 | 58.0 | 79.90-|| 1.336 | 36.0] 49.59 || 1.113 | 14.0} 19.28 
1.637 | 57.5 | 79.21 || 1.330 | 35.5 | 48.90 || 1.109 | 13.5 | 18.60 
1.629 | 57.0 | 78.52 || 1.325 | 35.0 | 48.21 || 1.104 | 13.0] 17.91 
We62lel5G,5.) 77-83-|| 1,319-] 34.5 | 47°52"|1 1°700 |112)8°. 17322 
1.613 | 56.0 | 77.14 || 1.314 | 34.0] 46.84 || 1.096 | 12.0 | 16.53 
1.605 | 55.5 | 76.45 || 1.308 | 33.5] 46.15 || 1.091 | 11.5] 15.84 
1.597 | 55.0 | 75.77 || 1.303 | 33.0] 45.46 || 1.087 | 11.0] 15.15 
1.589 | 54.5 | 75.08 || 1.298 | 32.5 | 44.77 || 1.083 | 10.5 | 14.46 
1.581 | 54.0] 74.39 || 1.292 | 32.0 | 44.08 || 1.079 | 10.0} 13.77 
1.574 | 53.5 | 73.70 || 1.287 | 31.5 |} 43.39 || 1.074] 9.5'| 13.09 
1.566 | 53.0 73.01 1.281 | 31.0 42.70 || 1.070 9.0 12.40 
1.559 | 52.5 | 72.32 || 1.276 | 30.5.| 42.01 || 1.066 | 8.5] 11.71 
ieaatee Oe 71.63 || 17271 | 30.0. | 41.33 ° || 1.062 |° 8:01 11.02 
1.543 | 51.5.| 70.94 || 1.265 | 29.5 | 40.64 || 1.058 | 7.5] 10.33 
1.536 | 51.0] 70.26 || 1.260 | 29.0 | 39.95 || 1.053 | 7.0] 9.64 
1.528 | 50.5 | 69.57 || 1.255 | 28.5 | 39.26 || 1.049] 6.5] 8.95 
1.521 | 50.0 | 68.88 || 1.249 | 28.0 | 38.57 || 1.045 | 6.0] 8.26 
1.513 | 49.5 | 68.19 || 1.244 | 27.5 | 37.88 || 1.041 | 5.5 | 7.57 
1.505 | 49.0} 67.50 || 1.239 | 27.0 | 37.19 || 1.037] 5.0] 6.89 
1.498 | 48.5} 66.81 || 1.233 | 26.5 | 36.50 || 1.033 | 4.5] 6.20 
1.491 | 48:0. 66.12; || 1,228 | 26.0 | 35,82 |] 1.029 | 4.0 |" 5.51 
1.484 | 47.5 |, 65.43 || 1.223 | 25.5 | 35.13 || 1.025 | 3.5] 4.82 
1.476 | 47.0 | 64.75 || 1.218 | 25.0 | 34.44 || 1.021 | 3:0 | 4.13 
1.469 | 46.5! 64.06 || 1.213 | 24.5] 33.75 || 1.017! 2.51 3.44 











———_ 
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XLVI.— AQUA AMMONIA 


AccorDING TO W. C. FERGUSON 





























.38 |} 22.00 | .9211 | 21.60 || 28.50 | .8833 | 34.30 
»83 1/2225.) .9195.) 22.08 || 28-75] 23800) cee 
.28 |} 22.50 | .9180 | 22.56 || 29.00 | .8805 | 35.28 
.¢3 || 22.75 | .9165 | 23.04 


Sp. Gr. Sp. Gr. Sp. Gr. 

Degrees | 60° Per Cent|| Degrees} 60° Per Cent!]| Degrees | 60° Per Cent 
Baumé. at NH. Baumé. rate , NH;. Baumé. ra Nass ae 
10.00 |1.0000 -00,||-16.50.| -9556.} 11.18 °]|' 23.00 | (STS sies oe 
105250). 59982.4°. 240 16..75-| .9540 | 11.641) 23.25 | (BIiSae aan 
10.50 | .9964 580.1} 17.00-|- 9524.) 12.10 | 237250 |) Oia 
10.75 | .9947 1-21 17.25 | .9508.| 12.56_|| 23.75 | .9106 | 24:99 
11.00 | .9929 1.62.|| 17.50 | .9492 | 13.02 || 24.00 | .9091 | 25.48 
11.25; .9912 2.04 || 17.75 | .9475 | 13.49 || 24.25 | .9076 | 25.97 
11.50 | .9894 2.46 || 18.00 | .9459 | 13.96 || 24.50 | .9061 | 26.46 
11.75 | .9876 2.88 || 18.25 | .9444 | 14.43 || 24.75 | .9047 | 26.95 
12.00 | .9859 3.30 || 18.50 | .9428 | 14.90 || 25.00 | .9032 | 27.44 
12.25 | .9842 3. 73;||18.75-| .9412 | 15.387 ,|) 25.25.) ;90LS size igs 
12.50: | .9825 4.16 || 19.00 | .9396 | 15.84 || 25.50 | .9003 | 28.42 
12-75: .9807 4.59;|| 19.25 | .93880 | 16.32 || 25.75 | .8989.) 28.91 
13.00 | .9790 5.02 || 19.50 | .9365 | 16.80 || 26.00 | .8974 | 29.40 
32a 9773 5.45 || 19.75 | .9349 | 17.28 || 26.25 | .8960 | 29.89 
13.50 | .9756 5.88 || 20.00 | .9333 | 17.76 || 26.50 | .8946 | 30.38 
13.75 | .9739 6.31 ,|| 20.25. .9318 | 18.24 || 26°75°|- -SQSTei ma sez 
14.00 | .9722 6.74 || 20.50 | .9302 | 18.72 || 27.00 | .8917 | 31.36 
14.25 | .9705 Fol? ||/20575,| .9287.1 19.20 i272 255)" SGU ea) eee 
14.50 | .9689 7.61 || 21.00 | .9272 | 19.68 || 27.50 | .8889 | 32.34 
14.75 | .9672 8.05 || 21.25 | .9256 | 20.16 || 27.75 | .8875 | 32.83 
15.00 | .9655 8.49 || 21.50 | .9241 | 20.64 || 28.00 | .8861 | 33.32 
15.25 | .9639 8.93 || 21.75 | .9226 | 21.12 || 28.25 | .8847 | 33.81 

9 

9 

0 

0 


—_ 
jo) 
oS 
So 
re) 
Or 
oO 
ve) 
oe 











Specific Gravity determinations were made at 60° F., compared with water 
at 60° F. 

From the Specific Gravities the corresponding degrees Baumé were calcu- 
lated by the following formula: 


140 


Spi Grote 


Baumé = 


* Baumé Hydrometers for use with this table must be graduated by the 
above formula, which formula should always be printed on the scale. 
Atomic weights from F. W. Clarke’s table of 1901. O= 16. 
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ALLOWANCE FOR TEMPERATURE 


The coefficient of expansion for ammonia solutions, varying with the 
temperature, correction must be applied according to the following table: 








Corrections to be Added for Each Corrections to be Subtracted for Each Degree 


Degree Below 60°F. Above 60°F. 
earn 40°F. 50° F. 70°F. 80° F, go° F. 100° F, 


14° Bé| .015° Bé| .017° Bé)) .020° Bé | .022° Bé | .024° Bé) .026° Bé 





16° Be iee ee Oa ie t026 ul) ROBB oon) £030 2 1 082s 
18° rece 1029) Nt O8L 1-083). 1 P8085 Nb OST. 
20° ame s0SG) W037. VR OBS. eed £040: 04 2e eae 
22° Boog am 2042 9/4 0432 1 1 045 4 047 8 

26° ios pe an gOS. => s is O57. |" | £059) 


AuTHorITy — W. C. FERGUSON. 
This table has been approved and adopted as a Standard by the Manufac- 
turing Chemists’ Association of the United States. 
era W. H. Bowerr, 

Henry Howarp, 

Jas. L. Morean, - 
ARTHUR WYMAN, 

A. G. RosENGARTEN, 


New York, May 14, 1903. Executive Committee. 
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XLVH.— SODIUM HYDROXIDE SOLUTION AT 15° 





LUNGE | 
1 Liter contains 
Specific Degrees Degrees Per Cent Per Cent Grams 
Gravity. Baume. Twaddell. Na,O. NaOH. 
Na,O. | NaOH 

1.007 eu 1.4 0.47 0.61 4 6 
1.014 2.0 2.8 0.93 1.20 9 12 
1.022 ord 4.4 feos 2.00 16 yA | 
1.029 4.1 5.8 2.10 2-70 22 28 
1.036 eL ee 2.60 Broo 27 35 
1.045 6.2 9.0 3&10 4.00 32 42 
eO52 7:2 10.4 3.60 4.64 38 49 
1.060 8.2 12.0 4.10 pa2g 43 56 
1.067 9.1 13.4 4.55 rub i 49 63 
12075 10.1 1520 5.08 6.55 55 70 
1.083 bed 16.6 o20% dL 61 79 
1.091 1 18.2 6.20 8.00 68 87 
1.100 13.2 20 .0 6.73 8.68 74 95 
1.108 14.1 21.6 7.30 9.42 81 104 
1216 15.1 20.2 7.80 10.06 87 12 
a heag 16.1 25.0 8.50 10.97 96 123 
1.134 17k 26.8 9.18 11.84 104 134 
1.142 18.0 28.4 9.80 12.64 142 144 
shod Wey 19.1 30.4 10.50 13.55 121 156 
1.162 20.2 32.4 11.14 14.37 129 167 
kel Ea PA Ve 34.2 11.73 Ton is 137 177 
1.180 DePaul 36.0 1ZcS0 15.91 146 188 
1.190 Zant 38.0 13.00 IGRAR 155 200 
1.200 24.2 40.0 13.70 17.67 164 212 
13210 Ddiew 42.0 14.40 18.58 174 225 
Te 20 2051 44.0 15.18 19.58 185 239 
iol Zine 46.2 15.96 20.59 196 253 
1.241 28.2 48 .2 16.76 21 .42 208 266 
13252 29.2 50.4 17.55 22.64 220 283 
1.263 30.2 52.6 18.35 2a207 202 299 
1.274 Slee 54.8 19.23 24.81 245 316 
1.285 S22 57 0 20 .00 25.80 257 332 
12297 Boe 59.4 20.80 26.83 270 348 
1.308 34.1 61.6 PAS 9 27.80 282 364 
12320 35 62 64.0 22.00 28.83 295 381 
do02 36.1 66.4 2oe20 29 .93 309 399 
1.345 SF 69.0 24.20 Soluce 326 420 
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1 Liter contains 
Specific Tegrees Degrees Per Cent Per Cen Grams 
Gravity. Baumé. Twaddell. Na,0O. NaOH. iE ed Ba 

Na,.O. | NaOH, 
1.357 Sock 71.4 Zw Ls 32.47 342 441 
1.370 39°32 74.0 26.12 33.69 359 462 
1.383 40.2 76.6 Piel 34.96 375 483 
1.397 41.2 79.4 28.10 36.25 392 506 
1.410 42.32 82.0 29 .05 37.47 410 528 
1.424 43.2 84.8 30.08 58.80 428 553 
1.4388 44.2 87.6 31.00 39.99 446 575 
1.453 45.2 90.6 32:10 41.41 466 602 
1.468 46.2 93.6 33.20 42.83 487 629 
1.483 47.2 96.6 34.40 44.38 510 658 
1.498 48 .2 99.6 35.70 46.15 535 691 
1.514 49 .2 102.8 36 .90 47 .60 559 Pp 
1 2 106.0 38 .00 49 .02 581 750 


. 530 50. 


XLVIII.— POTASSIUM HYDROXIDE SOLU- 




















TIONS Acle hoe 
LUNGE 2 
| 1 Liter contains 
Specific Degrees Degrees Per Cent Per Cent Grams 
Gravity. Baumé. Twaddell. K,0. KOH. 
K,O. KOH. 
1.007 1.0 Te Or7 0.9 7 9 
1.014 ae) 2.8 1.4 127 14 17 
Pro2e ack 4.4 Dee Dat Del 26 
1.029 4.1 5.8 2.9 3.5 30 36 
1.037 5.2 ed 3.8— 4.5 39 46 
1.045 6.2 9.0 4.7 5.6 49 58 
Peuoe fine 10.4 5.4 6.4 57 67 
1.060 8.2 12.0 ee t4 66 78 
1.067 9.1 13.4 6.9 Ps 74 83 
1.075 10.1 L520 PEAS a22 83 99 
1.083 11 16.6 8.5 10.1 92 109 
1.091 12 21 18.2 9.2 10.9 100 119 
1.100 j RS pe 20.0 LGeee 12.0 Tit 132 
1.108 14.1 2136 10.8 12.9 119 143 
1.116 15.1 Dee LG 13 As 129 153 
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x Liter contains 
rams 


Specific Degrees Degrees Per Cent Per Cent 
Gravity. Baumé, Twaddell. K,0. KOH. 

20 KOH 
Lal 16.1 25.0 12.4 14.8 140 167 
1.134 Heel 26.8 15,2 LEN 150 178 
Let? 18.0 28.4 1340 16.5 159 183 
L152 19.1 30.4 14.8 L2G 170 203 
1.162 2022 32.4 1526 18.6 181 216 
bag vd P12 34.2 16.4 19.5 192 228 
1.180 Zoid 36.0 17.2 2055 203 242 
1 190 a Ee 38 .0 18.0 21.4 214 250 
1.200 24.2 40.0 18.8 22.4 226 269 
L710 25.2 42.0 19.6 23.0 237 282 
eG 20 a 44.0 20.0 24.2 248 295 
faZol 27 2 46.2 PA bape | 25.1 260 309 
1.241 28.2 48.2 ANCA!) 26.1 272 324 
t etsy 29.2 50.4 Pik § 27.0 284 338 
1.263 30 .2 6226 2335 28.0 297 353 
1.274 oleZ 54.8 24.2 28.9 308 368 
P2285 32.2 5770 25.0 29.8 ool 385 
16297 33.2 59.4 25.8 30.7 335 398 
1.308 34.1 61.6 26.7 31.8 349 416 
1.320 SOke 64.0 Zigo one 363 432 
1.332 BOS) 66 .4 PAS 33:7 31d 449 
1.345 o1.2 69.0 29.3 34.9 394 469 
PoD7 38.1 71.4 30 .2 35.9 410 487 
1.370 39.2 74.0 31.0 36.9 425 506 
1.383 40.2 76.6 31.8 37.8 440 Lay ye 
1.397 41.2 79.4 32.4 38.9 457 543 
1.410 42.2 82.0 SE gee 39.9 472 563 
1.424 43.2 84.8 34.4 40.9 490 582 
1.4388 44.2 87.6 35.4 42.1 509 605 
1.453 45.2 90.6 36.5 43 .4 530 631 
1.468 46.2 05.04 OLeD 44.6 549 655 
1.483 47.2 96.6 38.5 45.8 571 679 
1.498 48.2 | 99.6 39.6 Ce eed bs 593 706 
Lol4 49.2 102.8 40.6 48.3 615 Jol 
1.530 50.2 106.0 41.5 49.4 635 756 
1.546 51.2 109.2 42.5 50-6 655 779 
1.563 52.2 11236 43.6 51.9 681 811 
1.580 yar 1G 44.7 O32 706 840 
L597 54.2 119.4 45.8 54.5 734 870 
1.6L Dace 123.0 47 .0 55.9 754 905 
1.634 56.3 126.8 48.3 Sieg 789 940 
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XLIX.—Sopium CARBONATE SOLUTION AT 195° 








LUNGE 
; 1 Liter contains Grams 

Specific Degrees Per Cent Per Cent 

Gravity. Baumé. Na,.CO;. Na,CO,.10H,0. 

Na,CO,. |Na,CO;.10H,0. 

1.007 1.0 0.67 1.807 6.8 Pee 
1.014 2:0 ios 3.587 13.5 36.4 
1.022 ocr 2.09 eo Lt 21.4 420 
1.029 4.1 yar he * 7.444 28.4 76.6 
1.036 ont 3.43 9.251 35.5 95.8 
1.045 6.2 4.29 jin beavd) 44.8 120.9 
1.052 (h7 4.94 1a7a2e LN) 140.2 
1.060 8.2 image & 15.400 60.5 163.2 
1.067 vor 6.37 17.180 68.0 183.3 
1.075 10.1 TAZ 19.203 76.5 206.4 
1.083 ie Gea | 7.88 PAR IAT $5..3 230.2 
1.091 Ire 8.62 23.248 94.0 250.0 
1.100 £32 9.43 25.432 10327 279.8 
1.108 14.1 10.19 27.482 112.9 304.5 
1.116 L5es LO. 95, 29 .532 1222 329.6 
12325 16.1 ie ot: 31.851 132.9 date eee: 
1.134 Py 12761 34.009 143.0 385.7 
1.142 18.0 13.16 35.493 Litas Wes 405.3 
TeL52 19.1 14.24 38.405 164.1 442.4 
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L. — ConcENTRATED SODIUM CARBONATE 
SOLUTION AT 30° 

















LUNGE 

1 Liter contai -s Grams 
Specific Degrees Per Cent Per Cent . 
Gravity Baumé, Na,COs. Na,CO,.10H,0O. 

Na,CO,. |Na.CO,.10H,0. 
1.142 18.0 13.79 Sipe Laren 425.0 
LL D2, 19.1 14.64 39.51 168.7 455.2 
1.162 2002 15.49 41.79 180.0 485.7 
11 71 2132 1Oe24 43.89 190.5 514.0 
1.180 Dax 17.04 45 .97 20184 542.6 
1.190 Cat 17.90 48.31 214.0 Yt feri 
1.200 2A 18.76 DOr Ge, Baa | 607 .4 
eL0 Pate. 19.61 52.91 2340 640.3 
1220 26.1 20.47 One 20 249.7 673.8 
ToL Liha 21.42 57.80 263.7 FEL: 5 
1.241 ee 2220 60.15 276.6 746.3 
Pee 29.2 2aeeD 62.73 291.1 785.4 
L200 30.2 24.18 65.24 305.4 824.1 
15274 Skee PASTS W 67.76 319.9 263 .2 
1.285 Few 26.04 70.28 334.6 902.8 
1297 Dome 27 .06 tp,.02 351.0 947.1 
1.308 34.1 PATER 75.48 365.9 987.4 








LI. — Correction or SpreciFIC GRAVITY OF SODIUM 
CARBONATE FOR + Il C. 




















LUNGE 
For Temperatures from For Specific Gravity 
0° to 30°. | 30° to 40°. | 40° to 50° | 50° to 70°. | 70° to 100°. From To 
0.0002 0.0004 0.0004 0.0005 0.0005 1.010 1.050 ) 
0.0003 0.0004 0.0004 0.0006 0.0005 1.060 1.070 | 
0.0004 0.0004 0.0004 0.0006 0.0006 1.080 1.110! 8 
0.0004 0.0004 0.0005 0.0006 0.0006 175120 1 sT7Ou ie 
0.0004 0.0004 0.0006 0.0007 0.0007 1.180 1.200 
0.0005 0.0004 0.0005 0.0007 0.0007 15210 1.240 } 
0.0005 0.0005 0.0007 0.0007 1.241 1. 252085 
0.0005 0.0005 0.0006 0.0008 1.263 1.285 ) & 
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LII. — Potasstum CARBONATE SOLUTION AT 15° 


CALCULATED FROM GERLACH 



































Specific FI c eo Rearine Specific z c Went Mba 
Gravity. 3 E K,CO,. Eco, Gravity. 3 E K,CO, ECO. 
1.00914 MSE a eee 1 Te 1621805 Hoke DIO olaAcs 358.1 
1.01829 pele nse G 2 20.4 || 1.28999 | 32.6; 58.0) 29 374.1 
1.02743 ete wore: 3 SU:8: 1) besOLOdS 1133.6} 6072-4.30 390.3 
1.03658 9 BY fee 4 41.4 Tegal 2ol [*34eo 62. ol | 406.9 
1.04572 Dacia 2 5 52:3 || 1532417 | 35.5} 64-81... 32 423.7 
1.00513 TaOte ll. 0 6 63.9 j Ledad/3 | 36.41 G7 oso 440.8 
1.06454 8.8} 12.9 7 74.5 || 1.384729 | 37.4] 69.5) 34 458.1 
1.07396 | 10.0} 14.8 8 S59 lH PesdSSD | SOcalt_ Cl. Sago 475.6 
1.08337 | 11.2) 16.6 9 97:25 13 cUS82) } 39.217 74-21, 450 493.5 
TA 2.3) 48: 6), 10 LOD, Sui leos2(9" | 40 i076: Ge37 Sle 6 
1 0208 1. 13..0))-20'. 5),..11 121.3 || 1.39476 | 41.0) 79.0). 238 530.0 
Ie Ekzoo.| 14.6)-22.4),. 12 133.5 || 1.40673 | 41.9) 81.4|. 39 548 .6 
Pebeseoe 15.8) 2454/13 145.9 || 1.41870 | 42.8) 838.7) 40 567.5 
Pears.) (1629)> 26). 4) 14. 158.5 1.43104 | 43.7) 86.2) 41 586.7 
1.14179 | 18.0} 28.3) 15 171.3 || 1.44338 | 44.5} 88.7|) 42 606.2 
1.15200 | 19.1) 30.4) .16 184.3 1.45573 | 45.4) 91.1), .43 626.0 
beloz24:| 20.2] 32).4\4.17 197.5 || 1.46807 | 46.2) 93.6} 44 646.0 
11/243 | 21.3) 34.5)...18 211.0 || 1.48041 | 47.1} 96.0} 45 1} 666.2 
ipis2os | 22 ,41)36.5)..19 DAT i Te49314 47 9b 98 6 46 686.8 
1.19286 | 23.4) 38.6) 20 238.6 || 1.50588 | 48.7/101.2| 47 Wiel 
1.20344 | 24.5) 40.7). 21 252.7 || 1.51861 | 49.5)103.7| 48 728.9 
1.21402 | 25.6) 42.8) 22 260%41 1.53135 | 50.3)106.3) 49 750.4 
1.22459 | 26.6) 44.9] 23 281.7 || 1.54408 | 51.1/108.8) 50 772.1 
1.235175) 27.6) 47.0) 24 296451) 1055728") SL. 9111.5) 751 794.2 
1.24575) | 28.6) 49.1) » 25 311.5) 11257048 |°52.7/114.1h0.:52 816.7 
1.25681 | 29.6) 51.4) 26 326.8 1.57079 | 52.7|/114.2/52 .024| 817.2 
E2678 6119003 6)2 53 56): 27 342.3 
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SQUIBB 
Per Specific Per Specific Per Specific Per Specific 
Alcon Gravity at | arconot | O*@¥itY at || alcohol | Stavity at || alconot | Sravity at 
Volume.| 15.56° °° || Volume.) 15-56° ~ || Volume.| 15.56° ° || Volume.} 15.56° ° 
1 0.9985 26 0.9698 51 0.9323 76 0.8745 
2 .9970 27 .9691 52 .9303 1¢ .8721 
io .9956 28 .9678 ba .9283 78 . 8696 
4 .9942 29 .9665 54 .9262 79 . 8664 
5 .9930 30 .9652 55 .9242 80 . 8639 ° 
6 .9914 31 .9643 56 -9221 81 .8611 
fi .9898 oe .9631 57 .9200 82 8581 
8 .9890 30 .9618 58 .9178 83 .8557 
9 . 9878 34 .9609 59 .9160 84 ° . 8526 
10 .9869 ati .9593 60 .9135 85 . 8496 
11 .9855 36 .9578 61 .9113 86 .8466 
12 .9841 ot .9565 62 .9090 87 8434 
13 .9828 38 .9550 63 .9069 88 .8408 
14 .9821 39 .9535 64 .9047 89 8373 
15 9815 40 .9519 65 .9025 90 . 8340 
16 9802 41 .9503 66 .9001 91 .8305 
17 .9789 42 .9490 67 .8973 92 8272 
18 .9778 43 .9470 68 . 8949 93 8237 
19 .9766 44 9452 69 .8925 94 .8199 
20 .9760 45 .9434 70 .8900 . 95 .8164 
21 .9753 46 .9416 “| . 8875 96 8125 
22 .9741 47 .9396 72 . 8850 97 . 8084 
23 .9728 48 .9381 73 8825 98 .8041 
OA OF 1G 49 .9362 74 .8799 99 .7995 
25 .9709 50 9343 63) . 8769 100 . 7946 





The tables giving the percentage of alcohol by weight and by volume do not 
agree with each other. The density of absolute alcohol given by Fownes is 
.7938 at 15.6° C. (60° F.) compared with water at the same temperature. 
Under the same conditions Tralles finds a density of .7946. Squibb has 
shown that the density of absolute alcohol must be at least as low as .7935. 
This is .003 lower than the density found by Fownes and corresponds to 0.1 
per cent of alcohol. The table given by Squibb is based on the values given 
by Fownes for percentage by weight and those given by Tralles for percentage 
by volume. 


° ° 
15.6 fe 15.6 multiply by .99908 or for 


157.6" 4° 

sp. gr. 1.000 to .935 subtract .0009 
sey 4,984.t0.7 825 0S .0008 
“824 43 .0007 


To reduce sp. gr. at 
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LIV. — PERCENTAGE OF ALCOHOL BY VOLUME AND 
BY WEIGHT* 


GitPIn, DRINKWATER, AND SQUIBB 


























Specific Alcohol | Specific Alcohol 
Gravity at Gravity at ry 
60° per cent| per cent | Grams 60° per cent] per cent | Grams 

oor y by per oor" by oy per 

volume| weight 100 C.Cc. volume | weight | 100 c.c. 
1.00000.. | 0.00 00.0 0.00 .99473.. | 3.60 2.88 2.86 
0.99984. 0.10 0.08 0.08 .99459.. a. 70 2.96 2.94 
.99968.. | 0.20 0.16 0.16 .99445.. | 3.80 3.04 3.02 
.99953.. | 0.30 0.24 0.24 .99431.. | 3.90 3.12 3.10 
.99937.. | 0.40 0.32 0.32 .99417.. | 4.00 3.20 3.18 
.99923.. | 0.50 0.40 0.40 .99403.. | 4.10 3.28 3.26 
.99907.. | 0.60 0.48 0.48 .99390.. | 4.20 3.36 3.34 
.99892.. | 0.70 0.56 0.56 .99376.. | 4.30 3.44 3.42 
.99877.. | 0.80 0.64 0.64 .99363.. | 4.40 3.52 3.50 
.99861.. | 0.90 0.71 OF71 .99349.. | 4.50 3.60 3.58 
.99849.. | 1.00 0.79 0.79 .99335.. | 4.60 3.68 3.66 
.99834.. | 1.10 0.87 0.87 .99322.. | 4.70 3.76 3.74 
.99819.. | 1.20 0.95 0.95 .99308.. | 4.80 3.84 3.81 
.99805.. | 1.30 1.03 1.03 .99295.. | 4.90 3.92 3.89 
.99790.. | 1.40 ) es | Pot .99281.. | 5.00 4.00 3.97 
£09775 -%: 1.50 1.19 1.19 .99268. . 5.10 4.08 4.05 
.99760. . 1.60 E.2/ 1 hapate .99255. . shea | 4.16 4.13 
.99745.. | 1.70 1.35 1°35 £99247. | 15.80 4.24 4.21 
.99731.. | 1.80 1.43 1.43 .99228.. | 5.40 4.32 4.29 
.99716.. | 1.90 OL 1.51 .99215.. | 5.50 4.40 4.37 
.99701.. | 2.00 1.59 1.59 .99202.. | 5.60 4.48 4.44 
.99687.. | 2.10 1.67 1.66 .99189.. | 5.70 4.56 4.52 
.99672.. | 2.20 1.75 1.74 .99175.. | 5.80 4.64 4.60 
.99658.. | 2.30 1.83 1.82 .99162.. | 5.90 4.72 4.68 
.99643.. | 2.40 1.91 1.90 .99149.. | 6.00 4.80 4.76 
.99629.. | 2.50 1.99 1.98 .99136.. | 6.10 4.88 4.84 
.99615.. | 2.60 2.07 2.06 .99123.. | 6.20 4.96 4.92 
.99600. . 2:70 2:15 2.14 .99111.. 6.30 5.05 5.00 
.99586.. | 2.80 2.23 2.22 .99098.. | 6.40 5.13 5.08 
.99571.. | 2.90 2.31 2.30 .99085.. | 6.50 5.21 5.16 
.99557.. | 3.00 2.39 | * 2.38 .99072.. | 6.60 5.29 5.24 
.99543.. | 3.10 2.47 2.46 .99059.. | 6.70 5.37 5.32 
.99529.. | 3.20 2.55 2.54 .99047.. | 6.80 5.45 5.40 
.99515.. | 3.30 2.64 2.62 .99034.. | 6.90 5.53 5.48 
-99501.. | 3.40 2.72 200) .99021.. | 7.00 5.61 5.56 
.99487.. | 3.50 2.80 2.78 .99009.. | 7.10 5.69 5.64 


* Bulletin No. 65, U.S. Department of Agriculture. 
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Specific 
Gravity at 
60° 


60° ° 


. 98996. . 
.98984. . 
n950/ Lan 
.98959. . 
.98947. . 
- 98934 ... 
.98922.. 
.98909. . 
. 98897. . 
.98885. . 
.98873. . 
.98861.. 
.98849. . 
. 98837. . 
.98825. . 
.98813.. 
.98801.. 
-98789.). 
Y98777 
. 98765. . 
.98754.. 
.98742.. 
. 98730. . 
-98719.. 
508/074 
. 98695. . 
. 98683. . 
.98672.. 
. 98660. . 
. 98649. . 
. 98637. . 
. 98626. . 
.98614. . 
. 98603. . 
.98592.. 
.98580. . 
.98569. . 
.98557. . 
.98546. . 
.98535. . 
'.98524.. 





per cent 


y 
volume 
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Specific 
Gravity at 
60° 


60° * 


98513. . 
98502. . 
98491. . 
98479. . 
98468. . 
98457... 
98446. . 
98435... 
98424. . 
98413. 
98402. . 
98391... 
98381... 
98370. . 
98359. . 
98348. . 
98337. . 
98326. . 
.98315.. 
98305. . 
98294. . 
98283. . 
98273. . 
98262. . 
98251... 
98240... 
98230. . 
98219. . 
98209. . 
98198. . 
98188. . 
98177... 
98167... 
98156. . 
98146. . 
98135. . 
98125... 
98114... 
98104. . 
98093. . 
98083. . 


per cent 
b 


y 
volume 











Alcohol 


per cent 


by 
weight 
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Specific Alcohol Specific Alcohol 
[MVILVIOCE Me tes lasuk *| tes || Gravity at 
60° per cent | per cent | Grams 60° per cent | per cent | Grams 
oor" by by per oor" y Dy per 
volume | weight | 100 c.c. volume | weight | roo c.c. 








.98073..| 15.40 | 12.46 | 12.22 .97658. .| 19.50 | 15.84 | 15.47 
.98063..| 15.50 | 12.54 | 12.30 .97648..} 19.60 | 15.93 | 15.55 
.98052..) 15.60 | 12.62 | 12.37 .97638..| 19.70 | 16.01 | 15.63 
.98042..| 15.70 | 12.70 | 12.45 -97628..}. 19.80 | 16.09 | 15.71 
.98032..| 15.80 | 12.79 | 12.53 197618 5} 19.90%) 16.18. 1"15¢79 
.98021..; 15.90 | 12.87 | 12.61 .97608. .} 20.00 | 16.26 | 15.87 
.98011..; 16.00 | 12.95 | 12.69 .97598. .| 20.10 | 16.34 | 15.95 
-98001..| 16.10 | 13.03 | 12.77 .97588..| 20.20 | 16.42 | 16.03 
97991...) 16.20 | 13.12 | 12.85 (97578... 20.30" 16.51 fF 16V10 
.97980. .| 16.380 | 13.20 | 12.93 .97568..) 20.40 | 16.59 | 16.18 
.97970. .} 16.40 | 13.29 | 13.01 .97558..| 20.50 | 16.67 | 16.26 
.97960. .| 16.50 | 13.37 | 13.09 .97547..| 20.60 | 16.75 | 16.34 
.97950. .| 16.60 | 13.45 | 13.17 .97537..| 20.70 | 16.84 | 16.42 
.97940..} 16.70 | 13.53 | 13.25 .97527..| 20.80 | 16.92 | 16.50 
.97929..| 16.80 | 13.62 | 13.33 .97517..| 20.90 | 17.01 | 16.58 
.97919. .| 16.90 | 18.70 | 13.41 .97507..)| 21.00 | 17.09 | 16.66 
.97909..| 17.00 | 13.78 | 13.49 VOF497 JSF 21.10% (VF .17- a6 Fe4 
.97899. .| 17.10 | 13.86 | 18.57 VOT487 | 21 20117. 26 16582 
.97889. .| 17.20 | 13.94 | 18.65 .97477..| 21.30 | 17.34 | 16.90 
-97879. .} 17.30 | 14.03 | 13.73 .97467..| 21.40 | 17.43 | 16.98 
.97869. .| 17.40 | 14.11 | 18.81 ..97457..| 21.50 | 17.51 | 17.06 
97859. .| 17.50 | 14.19 | 13.89 .97446..| 21.60 | 17.59 | 17.14 
.97848..| 17.60 | 14.27 | 13.96 .97436. .|.21.70') 17.67 | 17:22 
.97838..| 17.70 | 14.35 | 14.04 .97426. .| 21.80 | 17.76 | 17.30 
.97828..| 17.80 | 14.44°] 14.12 .97416..| 21.90 | 17.84 | 17.38 
.97818..| 17.90 | 14.52 | 14.20 .97406..| 22.00 | 17.92 | 17.46 
.97808..| 18.00 | 14.60 | 14.28 .97396. .| 22.10 | 18.00 | 17.54 
.97798. .| 18.10 | 14.68 | 14.36 .97386..| 22.20 | 18.09 | 17.62 
.97788..| 18.20 | 14.77 | 14.44 .97375, .| 22.30 | 18.17 | 17.70 
.97778. .| 18.30 | 14.85 | 14.52 .97365..| 22.40 | 18.26 | 17.78 
.97768..| 18.40 | 14.94 | 14.60 .97355..| 22.50 | 18.34 | 17.86 
.97758..| 18.50 | 15.02 | 14.68 .97345..| 22.60 | 18.42 | 17.94 
.97748..| 18.60 | 15.10 | 14.76 .97335..| 22.70 | 18.51 | 18.02 
.97738..| 18.70 | 15.18 | 14.84 .97324..| 22.80 | 18.59 | 18.10 
.97728..| 18.80 | 15.27 | 14.92 .97314..| 22.90 | 18.68 | 18.18 
.97718..| 18.90 | 15.38 | 15.00 .97304..| 23.00 | 18.76 | 18.26 
.97708..| 19.00 | 15.43 | 15.08 .97294. .| 23.10 | 18.84 | 18.33 
.97698..)/ 19.10 | 15.51 | 15.15 .97283..| 23.20 | 18.92 | 18.41 
.97688. .| 19.20 | 15.59 | 15.23 .97273..| 23.30 | 19.01 | 18.49 
.97678. .| 19.30 | 15.68 | 15.31 .97263..| 23.40 | 19.09 | 18.57 
.97668. .| 19.40 | 15.76 | 15.39 .97253..| 23.50 | 19.17 | 18.65 
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Specific Specific Alcohol 
Gravity at Gravity at i 
60° per cent | per cent | Grams 60° per cent | per cent | Grams 
So} by ry per boo? by oy per 
volume | weight | 100 c.c. volume | weight | 1oo0Cc.c. 














.97242..| 23.60 | 19.25 | 18.73 .96805..) 27.70 | 22.71 | 21.98 
.97232..| 23.70 | 19.34 | 18.81 .96794..| 27.80 | 22.79 | 22.06 
.97222..| 23.80 | 19.42 | 18.88 .96783..| 27.90 | 22.88 | 22.14 
297211 «3} 23.90 4 19.51 4:18296 .96772..| 28.00 | 22.96 | 22.22 
.97201..| 24.00 | 19.59 | 19.04 .96761..| 28.10 | 23.04 | 22.30 
.97191..| 24.10 | 19.67 | 19.12 .96749..| 28.20 | 23.13 | 22.38 
.97180..| 24.20 | 19.76 | 19.20 .96738..| 28.30 | 23.21 | 22.45 
.97170..) 24.30 | 19.84 | 19.28 .96726..) 28.40 | 23.30 | 22.53 
.97159..| 24.40 | 19.93 | 19.36 .96715..| 28.50 | 23.38 | 22.61 
.97149..| 24.50 | 20.01 | 19.44 .96704..| 28.60 | 23.47 | 22.69 
.97139..| 24.60 | 20.09 | 19.52 .96692. .| 28.70 | 23.55 | 22.77 
.97128..| 24.70 | 20.18 | 19.60 .96681..} 28.80 | 23.64 | 22.85 
.97118..| 24.80 | 20.26 | 19.68 .96669..| 28.90 | 23.72 | 22.93 
.97107..| 24.90 | 20.35 | 19.76 .96658. .| 29.00 | 23.81 | 23.01 
.97097..| 25.00 | 20.43 | 19.84 . 96646. .| 29.10 | 23.89 | 23.09 
.97086..| 25.10 | 20.51 | 19.92 . 96635. .| 29.20 | 23.98 | 23.17 
.97076..| 25.20 | 20.60 | 20.00 .96623..| 29.30 | 24.06 | 23.25 
.97065..| 25.30 | 20.68 | 20.08 .96611..| 29.40 | 24.15 | 23.33 
.97055..| 25.40 | 20.77 | 20.16 . 96600. .| 29.50 | 24.23 | 23.41 
.97044..| 25.50 | 20.85 | 20.24 .96587..| 29.60 | 24.32 | 23.49 
.97033..) 25.60 | 20.93 | 20.32 .96576..| 29.70 | 24.40 | 23.57 
/97023..) 25.70 | 21.02 | 20.40 . 96564. .| 29.80 | 24.49 | 23.65 
.97012..| 25.80 | 21.10 | 20.47 :96553..| 29.90 | 24.57 | 23.73 
.97001..) 25.90 | 21.19 | 20.55 .96541..| 30.00 | 24.66 | 23.81 
.96991..} 26.00 | 21.27 | 20.63 .96529. :| 30.10 | 24.74 | 23.89 
.96980..| 26.10 | 21.35 | 20.71 .96517..| 30.20 | 24.83 | 23.97 
.96969..| 26.20 | 21.44 | 20.79 .96505. .| 30.30 | 24.91 | 24.04 
.96959. .} 26.30 | 21.52 | 20.87 .96493..| 30.40 | 25.00 | 24.12 
.96949..| 26.40 | 21.61 | 20.95 .96481..| 30.50 | 25.08 | 24.20 
.96937..|. 26.50 | 21.69 | 21.03 .96469. .| 30.60 | 25.17 | 24.28 
“96926 .:.| 26.60)| 21.77.) 21.11 .96457..| 30.70 | 25.25 | 24.36 
-96915..| 26.70 | 21.86 | 21.19 .96445. .| 30.80 | 25.34 | 24.44 
.96905..| 26.80 | 21.94 | 21.27 .96433..| 30.90 | 25.42 | 24.52 
-96894..) 26.90 | 22.03 | 21.35 .96421..| 31.00 | 25.51 | 24.60 
.96883..| 27.00 | 22.11 | 21.43 .96409..| 31.10 | 25.60 | 24.68 
-96872..| 27.10 | 22.20 | 21.51 .96396. .| 31.20 | 25.68 | 24.76 
.96861..| 27.20 | 22.28 | 21.59 .96384..| 31.30 | 25.77 | 24.84 
.96850..| 27.30 | 22.37 | 21.67 .96372 | 31.40 | 25.85 | 24.92 
.96839..) 27.40 | 22.45 | 21.75 . 96360. .| 31.50 | 25.94 | 25.00 
.96828..| 27.50 | 22.54 | 21.83 .96347..| 31.60 | 26.03 | 25.08 
.96816..| 27.60 | 22.62 | 21.90 .96335.:| 31.70 | 26.11 | 25.16 
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Specific Alcohol Specific Alcohol 
Gravity at Gravity at 
60° per cent | per cent | Grams 60° per cent | per cent! Grams 
60%" by oy per Bao: y oy per 
volume | weight | 100 c.c. volume | weight | roo c.c. 














-96310. .| 31.90 | 26.28 | 25.32 . 95773. .| 36.00 | 29.83 | 28.57 
. 96298. .| 32.00 | 26.37\| 25.40 .95759. .| 36.10 | 29.92 | 28.65 
.96285. .| 32.10 | 26.46 | 25.48 .95745. .| 36.20 | 30.00 | 28.73 
.96273..| 32.20 | 26.54 | 25.56 .95731. .| 36.30 | 30.09 | 28.81 
.96260. .| 32.30 | 26.63 | 25.64 .95717..| 36.40 | 30.17 | 28.88 
.96248..| 32.40 | 26.71 | 25.71 .95703. .| 36.50 | 30.26 | 28.96 
.96235..| 32.50 | 26.80 | 25.79 .95688. .| 36.60 | 30.35 | 29.04 
.96222..| 32.60 | 26.89 | 25.87 .95674. .| 36.70 | 30.44 | 29.12 
.96210. .| 32.70 | 26.97 | 25.95 .95660. .| 36.80 | 30.52 | 29.20 
.96197..| 32.80 | 27.06 | 26.03 . 95646. .| 36.90 | 30.61 | 29.29 
-96185..| 32.90 | 27.14 | 26.11 .95632..| 37.00 | 30.70 | 29.36 
.96172. .| 33.00 | 27.23 | 26.19 .95618. .| 37.10 | 30.79 | 29.44 
-96159. .| 33.10 | 27.32 | 26.27 .95603. .| 37.20 | 30.88 | 29.52 
-96146. .| 33.20 | 27.40 | 26.35 .95589. .| 37.30 | 30.96 | 29.60 
.96133. .| 33.30 | 27.49 | 26.43 .95574. .| 37.40 | 31.05 | 29.68 
-96120. .) 33.40 | 27.57 | 26.51 .95560. .| 37.50 | 31.14 | 29.76 
-96108. .| 33.50 | 27.66 | 26.59 .95545. .| 37.60 | 31.23 | 29.84 
.96095. .} 33.60 | 27.75 | 26.67 .95531. .| 37.70 | 31.32 | 29.92 
.96082. .| 33.70 | 27.83 | 26.75 .95516. .| 37.80 | 31.40 | 30.00 
.96069. .| 33.80 | 27.92 | 26.82 .95502..| 37.90 | 31.49 | 30.08 
.96056. .| 33.90 | 28.00 | 26.90 .95487..| 38.00 | 31.58 | 30.16 
. 96043. .| 34.00 | 28.09 | 26.98 .95472..| 38.10 | 31.67 | 30.24 
.96030. .| 34.10 | 28.18 | 27.06 .95457. .| 38.20 | 31.76 | 30.32 
.96016. .| 34.20 | 28.26 | 27.14 .95442..| 38.30 | 31.85 | 30.40 
-96003. .| 34.30 | 28.35 | 27.22 .95427..| 38.40 | 31.94 | 30.48 
.95990. .| 34.40 | 28.43 | 27.30 .95413..| 38.50 | 32.03 | 30.56 
-95977. .|' 34.50 | 28.52 | 27.38 .95398. .| 38.60 | 32.12 | 30.64 
.95963..| 34.60 | 28.61 | 27.46 . 95383. .| 30.70 | 32.20 | 30.72 
.95950. .| 34.70 | 28.70.| 27.54 .95368..| 30.80 | 32.29 | 30.79 
.95937..| 34.80 | 28.78 | 27.62 .95353..| 30.90 | 32.37 | 30.87 
.95923..| 34.90 | 28.87 | 27.70 .95338. .| 39.00 | 32.46 | 30.95 
.95910. .} 35.00 | 28.96 | 27.78 .95323..| 39.10 | 32.55 | 31.03 
.95896. .| 35.10 | 29.05 | 27.86 .95307. .| 39.20 | 32.64 | 31.11 
.95883..| 35.20 | 29.13'| 27.94 95292. .| 39.30 | 32.72 | 31.18 
.95869. .| 35.30 | 29.22 | 28.02 .95277. .| 39.40 | 32.81 | 31.26 
.95855. .| 35.40 | 29.30 | 28.09 .95262..| 39.50 | 32.90 | 31.34 
.95842. .| 35.50 | 29.38 | 28.17 .95246. .| 39.60 | 32.99 | 31.42 
.95828. .| 35.60 | 29.48 | 28.25 .95231..| 39.70 | 33.08 | 31.50 
.95814. .| 35.70 | 29.57 | 28.33 .95216. .| 39.80 | 33.17 | 31.58 
.95800. .| 35.80 | 29.65 | 28.41 .95200. .| 39.90 | 33.27 | 31.66 








.96323..| 31.80 | 26.20 | 25.24 . 95787. .| 35.90 | 29.74.) 28.49 


422 


Specific 
Gravity at 
60°, 


60° 


.95185... 
:95169. ; 
.95154. . 
.95138. . 
.95122. . 
.95107. . 
S95691. - 
.95075. . 
.95059. . 
. 95044. . 
.95028. . 
.95012. . 
. 94996. . 
. 94980. . 
.94964. . 
. 94948. . 
.94932. . 
.94916. . 
. 94900. . 
. 94884. . 
. 94868. . 
. 94852. . 
. 94835. . 
.94810.. 
.94802. . 
94786. . 
.94770.. 
.94753.. 
.94737.. 
.94720.. 
.94704. . 
. 94687. . 
. 94670. . 
.94654. . 
.94637. . 
.94620. . 
. 94603. . 
. 94586. . 
.94570. . 
.94553. . 
.94536. . 








per cent 


y 
volume 


Alcohol 


CHEMICAL ANNUAL 

















ry 
weight 


per cent 











Grams 
per 


100 C.C. 











Specific 
Gravity at 
(e) 
60 F. 


60° 


.94519. . 
.94502. . 
. 94484... 
. 94467. . 
.94450. . 
. 94433. . 
.94416.. 
.94398. . 
.94381. . 
.94364. . 
.94346. . 
. 94329. . 
.94311.. 
. 94294. . 
.94276. . 
. 94258. . 
.94241.. 
.94223.. 
.94206. . 
.94188. . 
-94170. . 
.94152. . 
.94134. . 
.94116.. 
. 94098. . 


. 94080 


. 94062. . 
.94044. . 
.94026. . 
. 94008... 
. 93990. . 
/93971. . 
.93953. . 
. 93934. . 
£03916. : 
.93898. . 
.93879. . 
.93861. . 
.93842. . 
.93824. . 
. 93805. . 


Alcohol 





per cent 


y 
volume 











per cent 


oy 
weight 


37. 
37. 
37. 
37. 
37. 





Grams 
per 


IoOO C.C. 


ETHYL ALCOHOL AND WATER 
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PD 


Specific 


Gravity at 


60° 
60° 


.93786. . 
. 93768. . 
.93749. . 
.93730.. 
93711. . 
93692. . 
.93679.. 
.93655. . 
.93636. . 


ALCOHOL TABLES 
OF STANDARDS 





Per Cent 
b 


Volume. 


48 . 20 
48 .30 
48 . 40 
48.50 
48 . 60 
48.70 
48 .80 
48 .90 
49.00 


Alcohol. 


Per Cent 
by 
Weight. 


40.78 
40.88 
40.97 
41.06 
41.15 
41.24 
41.34 
41.43 
41.52 





Grams 
per 
100 C.c. 


38.25 
38.33 
38.41 
38 . 49 
38.57 
38.65 
38.72 
38.80 
38.88 





Specific 
Gravity at 
60° 


Gost 


.93617. . 
.93598. . 
.93578. . 
.93559. . 
.93540. . 
.93521.. 
. 93502. . 
93482... 
.93463. . 





OF THE BUREAU 


Alcohol. 


ethene Per Cent 


Volume. 


49.10 
49 . 20 
49.30 
49 . 40 
49.50 


49.60 


49.70 
49.80 
49 .90 


MZ 
Weight. 


41.61 
41.71 
41.80 
41.90 
41.99 
42.08 
42.18 
42.27 
42.37 





Grams 
per 
100 C.c, 


38 .96 
39.04 
39.12 
39.20 
39.28 
39.36 
39.44 
39.52 
39.60 


LV.— Density or Mixtrures or EtHyt ALCOHOL 
AND WATER 








Per Cent 
Alcohol 


by 
Weight. 


Oo CO NTS Or Bm wD Re © 


D-. 


0.99913 


0.99725 
0.99548 
0.99366 
0.99197 


0.99033 
0.98877 
0.98726 
0.98581 
0.98442 


0.98307 
0.98176 
0.98049 
0.97925 
0.97803 


0.99824 


0.99636 
0.99453 
0.99274 
0.99102 


0.98936 
0.98776 
0.98620 
0.98470 
0.98325 


0.98185 
0.98047 
0.97913 
0.97781 
0.97651 


0.99708 


0.99521 
0.99338 
0.99159 
0.98984 


0.98815 
0.98651 
0.98491 
0.98336 
0.98185 


0.98038 
0.97893 
0.97752 
0.97612 
0.97474 





Per Cent 
Alcohol 


by 
Weight. 
15 


16 
17 


15 
Da 


0.97683 


0.97563 
0.97444 
0.97324 
0.97203 


0.97080 
0.96956 
0.96829 
0.96699 
0.96566 


0.96430 
0.96289 
0.96145 
0.95997 
0.95845 





20 
Dir 


0.97522 


0.97393 
0.97264 
0.97134 
0.97003 


0.96870 
0.96736 
0.96599 
0.96459 
0.96317 


0.96171 
0.96021 
0.95868 
0.95711 
0.95550 





*Dip = 


density at 15° C. referred to water at 4° C. 


25 


Dae 


0.97336 


0.97199 
0.97061 
0.96922 
0.96782 


0.96640 
0.96497 
0.96352 
0.96203 
0.96052 


0.95897 
0.95739 
0.95577 
0.95412 
0.95244 


424 


Per Cent 
Alcohol 


by 
Weight. 


15 





Dace Dae 
0.95688 0.95071 
0.95526 0.94894 
0.95360 0.94713 
0.95191 0.94529 
0.95017 0.94342 
0.94839 0.94152 
0.94657 0.93957 
0.94471 0.93760 
0.94282 0.93560 
0.94089 0.93356 
0.93893 0.93151 
0.93694 0.92943 
0.93491 0.92732 
0.93286), 0.92904! 0.92519 
0.93078 0.92305 
0.92868! 0.92480) 0.92088 
0.92655 0.91870 
0.92441 0.91650 
0.92225 0.91429 
0.92006 0.91207 
0.91787 0.90983 
0.91566 0.90758 
0.91344 0.90533 
0.91120 0.90307 
0.90895 0.90079 
0.90670 0.89851 
0.90443 0.89622 
0.90215 0.89392 
0.89987 0.89162 
0.89758 0.88931 
0.89528 0.88700 
0.89297 0.88467 
0.89066 0.88234 
0.88834 0.88000 
0.88601 


0.87766 











Per Cent 
Alcohol 


by 
Weight. 


65 
66 
67 
68 
69 


CHEMICAL ANNUAL 


15 


Da 


0.88368 
0.88134 
0.87899 
0.87664 
0.87428 


0.87192 
0.86954 
0.86716 
0.86477 
0.86237 


0.85997 
0.85755 
0.85513 
0.85270 


20 
De 


0.87950 
0.87716 
0.87480 
0.87244 
0.87008 


0.86770 
0 86532 
0.86292 
0.86052 
0.85812 


0.85570 
0.853828 
0.85084 
0.84840 


0.85026) 0.84595 


0.84781 
0.84534 
0.84286 
0.84037 
0.83786 


0.83534 
0.83279 
0.83022 
0.82762 
0.82500 


0.82235 
0.81966 
0.81694 
0.81418 
0.81138 


0.80854 
0.80564 
0.80271 
0.79972 
0.79668 


0.79358 


0.84349 
0.84101 
0.83852 
0.83602 


Dz. 


0.87530 
0.87295 | 
0.87058 
0.86821 
0.86583 


0.86344 


0.86105 
0.85864 
0.85622 
0.85380 


0.85137 
0.84893 
0.84648 
0.84403 
0.84157 


0.83909 
0.83660 
0.83410 
0.83159 


0.83350} 0.82906 


0.83097 
0.82842 
0.82583 
0.82323 
0.82060 


0.81795 
0.81527 
0.81255 
0.80979 
0.80700 


0.80417 
0.80129 
0.79838 
0.79541 
0.79240 


0.78933 


* D4 = density at 15° C. referred to water at 4° C, 


0.82652 
0.82396 
0.82137 
0.81876 
0.81613 


0.81348 
0.81080 
0.80809 
0.80534 
0.80256 


0.79974 
0.79689 
0.79400 
0.79106 
0.78809 


0.78507 
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LVI. — Density or Mixtures or EtHyt ALCOHOL 


Per 
Cent 
Alcohol 
b 


Y 
Weight. 0 


0 (0.99824 
1 |0.99636 
2 |0.99453 
3 |0.99274 
4 0.99102 


5 |0.98936 
6 |0.98776 
7 |0.98620 
8 |0.98470 
9 (0.98325 


10 (0.98185 
11 |0.98047 
12 (0.97913 
138 |0.97781 
14 (0.97651 


15 {0.97522 


16 (0.97393) 


17 |0.97264 
18 |0.97134 
19 (0.97003 


20 (0.96870 
21 |0.96736 
22 0.96599 
23 |0.96459 
24 (0.96317 


25 (0.96171 
26 0.96021 
27 |0.95868 
28 (0.95711 
29 |0.95550 


920 


dll 


171 
034 
899 
768 
638 


509 
380 
251 
121 
*989 


856 
722 
585 
445 
302 


156 
006 
852 
695 


534. 


20° 
AND WATER AT —-C. 


297 


157 
020 
886 


625 


496 
367 
238 
108 

*976 


843 
708 
571 
431 
288 


141 
sao 1 
837 
679 
518 


Tenths of Per Cent. 


283 


143 
006 
873 


612 


483 
304 
225 
095 
*963 


830 
695 
557 
417 
273 


126 
*975 
821 
663 
501 


269 


130 
*993 
860 
728 
599 


470 
341 
212 
082 
*950 


816 
681 
544 
403 
259 


111 
*960 
806 
647 
485 





42 


255 


116 
*979 
846 
715 
586 


457 
328 
199 
068 
*936 


803 
668 
530 
388 
244 


096 


| *945 


790 
631 
468 


241 


102 
*966 
833 
702 
573 


444 
316 
186 
055 
*923 


790 
654 
516 
374 
230 


081 
*929 
774 
615 
452 


560 


432 
303 
173 
042 
*910 


776 
640 
502 
360 
215 


066 
*914 
759 
599 
435 


213 


074 
*939 
807 
676 
547 


419 
290 
160 
029 
*896 


763 
626 
488 
346 
200 


051 
*899 
743 
583 
419 


199 


061 
*926 


663 
535 
406 
277 
147 


016 
*883 


749 
613 
473 
331 
186 


036 
*883 
727 
566 
402 





* The asterisk indicates a diminution of one in the second place decimal. 


426 CHEMICAL ANNUAL 








Ahad Tenths of Per Cent. 
Alcohol 
by 
Wewht. 0 1 2 3 4 5 6 7 8 4 








30 |0.95385| 369 | 352 | 335] 318 | 301 | 284] 267) 250 | 2382 
31 (0.95215; 198 | 181 | 164] 146) 129] 112 | 094 | O77] 059 
32 |0.95042| 024 | O07 | *989 | *971 | *954 | *936 | *918 | *900 | *883 
33 |0.94865) 847 | 829 | 811 | 793 | 775 | 757 | 739 | 720 | 702 
34 |0.94684, 666 | 647; 629] 611; 592] 574) 555 | 537); 518 


30 (0.94499; 481 | 462 | 443 | 424 | 406] 386 | 368 | 349 | 330 
36 (0.943811) 292 | 272 | 253 |) 234 | 215 | 196 | 176] 157 | 188 
37 {0.94119} 099 | O80 | O61 | 041 | 022} 002 | *983 | *963 | *944 
38 (0.93924) 904 | 884 | 864 | 845 | 825 | 805 | 785 | 765 | 745 
39 |0.93725| 705 | 685 | 665} 645 | 625] 605 | 585 | 565 | 545 


40 0.93524) 504} 484 | 464 | 443 | 423 | 402 | 382! 362) 341 
41 |0.93320} 300 | 279 | 259 | 238 | 217 | 196 | 176} 155 | 184 
42 {0.93113} 092 | 072) 051 | 030 | 009 | *988 | *967 | *946 | *925 
43 |0.92904| 883 | 862} 841 | 820 | 799 | 778 | 757 | 736) 714 
44 |0.92693} 672 | 651 | 629] 608 | 587 | 566 | 544); 523) 501 





45 |0.92480| 458 | 437 | 415 | 394 | 372] 351 | 329); 308 | 286 
46 |0.92264| 243 | 221 | 199] 178 | 156] 184] 112} 091 | 069 
47 |0.92047| 025 | 004 | *982 | *960 | *938 | *916 | *894 | *872 | *850 
48 |0.91828} 806 | 784 | 762 | 740 | 718 | 696 | 674 | 652 | 630 
49 |0.91608} 586 | 564 | 542) 519 | 497) 475 | 453] 431 | 408 


50 (0.91386; 364 | 342} 319 |) 297 | 275 | 253 | 230-; 208 | 186 
51 (0.91164; 141 | 119} 096 | 074} 052 | 029 | O07 | *984 | *962 
52 |0.90940) 917 | 895} 872) 850} 827 | 805} 782) 760} 737 
63 |0.90715) 692 | 670] 647 | 624} 602 | 579] 556] 534] S11 
54 (0.90488; 466 | 443 |} 420 | 398 | 375 | 352 | 330 | 307 | 284 


do (0.90262) 239 | 216; 193 |) 170; 148 | 125] 102 | 079} 056 
56 (0.90034) O11 | *988 | *965 | *942 | *919 | *896 | *874 | *851 | *828 
57 =|0.89805} 782 | 759] 736 | 713} 690 | 668 | 645 | 622} 599 
58 (0.89576} 553} 530} 507} .484| 461] 4388 |} 415} 392} 369 
59 |0.89346} 323 | 300 | 277) 254} 230; 207] 184; 161] 1388 





60 |0.89115) 092 | 069 | 046 | 022 | *999 | *976 | *953 | *930 | *906 
61 (0.88883) 860 | 837 { 814] 791 |) 767 | 744) 721 | 698 | 674 
62 (0.88651) 628 | 605] 581 | 558 | 5385 | 512] 488 | 465 | 442 
63 (0.88418) 395 | 372 | 348 | 325 | 302 | 278 | 255} 231 | 208 
64 |0.88185) 161 | 188] 114] 091] 068 | 044 | 021 | *997 | *974 





* The asterisk indicates a diminution of one in the second place decimal. 
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Per Tenths of Per Cent. 
Cent 
Alcohol 
by 
Weight 0 1 2 3 4 5 6 7 8 9 


65 |0.87950| 927 | 904] 880 857 | 833 | 810 | 786} 763 | 739 
66 (0.87716) 692 | 669 | 645 | 622 | 598; 574] 551 | 527 | 504 
67 |0.87480| 457 | 483 | 409 | 386] 362 | 3391! 315} 291 | 268 
68 (0.87244, 221 | 197; 173 | 150 |) 126} 102 | 079 | 055] 081 
69 |0.87008) *984 | *960 | *936 | *913 | *889 | *865 | *842 | *818 | *794 


70 |0.86770| 746 | 722 | 699 | 675 | 651 | 627] 603 | 580] 556 
71 (0.86532; 508 | 484 460 | 436 | 412] 388} 364] 340] 316 
72 |0.86292) 268 | 245] 221) 197 | 173} 149] 125; 101 | O76 
73 |0.86052} 028 | 004 | *980 | *956 | *932 | *908 | *884 | *860 | *836 
74 =|0.85812} 788 | 764 |) 739 | 715 | 691 | 667 | 643 | 618} 594 


75 0.85570} 546 | 522 | 497 | 473 | 449 | 425) 400 | 376 | 352 
76 (0.85328); 303 | 279 | 255] 230 | 206; 182) 157] 133 109 
77 =|0.85084; 060 | 036 | O11 | *987 | *962 | *938 | *914 | *889 | *865. 
78 |0.84840; 816 | 791 | 767 | 742} 718 | 693 | 669 | 644! 620 
79 |0.84595) 571 | 546) 521 | 497 | 472) 448 | 423 | 398 | 374 


80 |0.843849| 324 | 299 | 275 | 250 | 225; 200] 176 | 151] 126 
81 (0.84101; 076 |) 051 | 026 | 002 | *977 | *952 | *927 | *902 | *877 
82 |0.83852} 827 | 802 | 777 | 752 | 727 | 702 | 677 | 652 | 627 
83 |0.838602} 577 | 552 | 526] 501 | 476 | 451 | 426) 401 | 376 
84 0.88350} 325 | 300] 274 | 249 | 224) 198; 173 | 147 | 122 


85 |0.83097| O71 | 046} 020 | *995 | *969 | *944 | *918 | *893 | *867 
86 |0.82842} 816 | 790 | 764 | 738 | 713 | 687 | 661 | 635 | 609 
87 |0.82583} 557 | 531 | 506 | 479 | 453 | 427 | 401 | 375 | 349 
88 (0.82323) 297 | 270} 244) 218 | 192] 165) 139] 113 | . 086 
89 |0.82060| 034 | 007 | *981 | *954 | *928 | *901 | *875 | *848 | *822 


90 |0.81795| 768 | 742| 715 | 688 | 661 | 634] 608 | 581 | 554 
91 (0.81527; 500 |) 473 | 446; 418 | 391 | 364] 337 | 310 | 282 
92 |0.81255| 228 | 200/ 173 | 145}; 118} 090) 062) 02 007 
93 |0.80979| 952 | 924; 896 | 868 | 840) 812] 784 | 756 | 728 
94 {0.80700} 672 | 644] 616 | 587 | 559 | 531} 502 | 474) 445 


95 |0.80417| 388 | 360 | 331 | 302 | 274] 245); 216) 187 | 158 
96 |0.80129} 100 { O71 | 042; 013 | *984 | *955 | *926 ; *896 | *867 
97 |0.79838) 808 | 779 | 749 | 720 | 690] 660; 631 | 601 | 571 
98 |0.79541; 511 | 481 | 451 | 421 | 391 | 361 | 331} 300] 270 
99 |0.79240| 209 | 179; 148} 118 | 087 | 056 | 026 | *995 | *964 


100 |0.78933 

















* The asterisk indicates a diminution of one in the second place decimal. 
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LVII. — Sprecitric Gravity oF MIxTuRES oF ETHYL 


ALCOHOL AND WATER AT 








Per 
Cent 
Alcohol 
by Vol- 
ume at 0 
60° F 
Q {1.00000 
1 .99850 
2 .99703 
3 . 99560 
4 .99419 
5 | .99283 
6 .99150 
7 . 99022 
8 .98897 
9 .98776 
10 . 98658 
11 .98544 
12 . 98432 
13 . 98324 
14 .98217 
15 .98112 
16 .98010 
17 .97908 
18 .97808 
19 .97708 
20 . 97607 
21 .97507 
22 .97406 
23 .97304 
24 .97200 
25 .97096 
26 . 96990 
27 .96881 
28 .96770 
29 . 96656 





*985 
835 
688 
545 
405 


269 
137 
009 
885 
764 


646 
532 
422 
313 
206 


102 
000 
898 
798 
698 


597 
497 
396 
294 
190 


085 
979 
870 
759 
645 





Tenths of Per Cent. 


623 


185 


082 
*979 
878 
778 
678 


577 
477 
375 
273 
169 


064 
957 
848 
736 
622 





*940 
791 
645 
503 
364 


230 
098 
*071 
848 
728 


612 
499 
389 
281 
175 


071 
*969 


768 
668 


567 
466 
365 
263 
159 


053 
946 
837 
725 
610 


*924 
776 
631 
489 
300 


216 
086 
*959 
836 
716 


600 
488 
378 
270 
164 


061 
*959 


758 
658 


557 
456 
305 
252 
148 


043 
936 
826 
714 
599 


60° 
60° 





*910 


761 |: 


616 
475 
337 


203 
073 
*946 
824 
705 


589 
477 
367 
259 
154 


051 
*949 
848 
748 
648 


547 
446 
345 
242 
138 


032 
925 
815 
702 
587 


15.55° 


C.) 





15.56° 


*894 
747 
602 
461 
323 


190 
060 
*934 
812 
693 


578 
466 
356 
249 
144 


040. 


*939 
838 
738 
637 


537 
436 
3304 
232 
127 


022 
914 
804 
691 
575 


*880 
732 
588 
447 
310 


177 
047 
*922 
800 
681 


566 
454 
345 
238 
133 


030 
*928 


728 
627 


527 
426 
324 
221 
117 


O11 
903 
792 
679 
564 


i ef a | ei | | SS | eens 


*865 
718 
574 
433 
296 


164 
034 
*909 
788 
670 


555 
444 
334 
227 
123 


020 


* The asterisk indicates a diminution of one in the second place decimal’ 


Per 
Cent 
Alcohol 
by Vol- 
ume at 
60° F. 








.96540 
.96420 
.96297 
.96172 
.96042 


.95909 
.95772 
. 95630 
.95485 
.95337 


. 95184 
95027 
. 94866 
.94702 
. 94532 


.94360 
.94183 
.94003 
.93819 
. 93632 


.93440 
. 93246 
.93048 
. 92847 
. 92643 


.92435 
.92224 
.92011 
.91795 
.91577 


.91356 
.91132 
. 90905 
.90676 
.90444 
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622 


414 
203 
*990 
773 
555 


333 
109 
882 
653 
421 





498 


325 
147 
*967 
782 
594 


402 
206 
008 
806 
601 


393 
182 
*968 
752 
533 


311 
087 
860 
630 
398 








Tenths of Per Cent. 
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a fe | ef | ee | 


855 


276 


122 
*963 


634 
464 


290 


al 


*930 
745 
506 


363 
167 
*968 
766 
560 


351 
139 
*925 
708 
489 


266 
041 
814 
584 
301 


261 


106 
*947 


618 
447 


272 
093 
*912 
726 
536 


343 
147 
*948 
745 
539 


330 
118 
*903 
686 
467 


244 
019 
791 
560 
328 


517 
324 


*928 
725 
518 


309 
097 
*882 
664 
444 


222 
*996 
768 
537 
304 


230 


075 
*915 
751 
584 
412 


236 


*875 
688 
498 


304 
108 
*908 
704 
498 


288 | 


075 
*860 
643 
422 


199 
*973 
745 
514 
281 


477 


267 
054 
*838 
621 
400 


177 
*951 
722 
491 
257 


*923 


786 
645 
500 
352 
200 


043 
*883 
718 
550 
377 


201 
021 
*838 
651 
460 


265 
068 
*867 
663 
456 


246 
032 
*817 
599 
378 


154 
*928 
699 
468 
234 


*. The asterisk indicates a diminution of one in the second place decimal. 
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8s | .34037! 005 
89 | .83719| 687 


90 .83394| 361 
OL .83059} 025 
92 .82715} 680 
93 .82360) 324 
94 .81994; 956 


95 .81611} 572 
96) |) .81212) ¢t71 
97 .80794| 751 
98 | .80353} 308 
99 .79885} 837 





941 


682 
419 
153 
883 
610 


334 
054 
770 
483 
191 


895 
593 
286 
*974 
654 


328 
Sul 


288 
918 


533 
130 
708 
262 
788 


Tenths of Per Cent. 


915 


655 
392 
126 
856 
583 


306 
025 
742 
454 
162 


865 
563 
255 
*942 
622 


294 
*957 


252 
881 


494 
089 
664 
216 
739 





*910 
590 


261 
*923 
574 
215 
843 


454 
047 
620 
169 
690 


838 


577 
313 
045 
774 
500 


222 
*941 
656 
367 
073 


775 
471 
162 
*847 
525 


194 
*854 
503 


766 


374 
*964 
532 
076 
590 


472 


194 
*912 
627 
338 
044 


745 
440 
131 
*815 
492 


160 
*819 
468 
105 
728 


304 
*921 
488 
028 
540 


524 


*991 
720 
445 


166 
*884 
598 
308 
014 


714 
410 


*783 
459 


127 
*785 
432 
068 
689 


293 
*879 


*981 
489 





*984 


684 
379 
068 
*751 
427 


093 
*750 
396 
031 


650 


253 
*836 
398 
*933 
438 


* The asterisk indicates a diminution of one in the second place decimal. 


| 
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TasLE LVIII.— Per Cents or ALCOHOL BY VOLUME 
AT 60°F., CoRRESPONDING TO VARIOUS PER CENTS 
BY WeriGgHT IN Mixtures or HErHyt ALCOHOL 
AND WATER 











Per Cent Tenths of Per Cent. 


























35.03} 35.15} 35.26) 35.38) 35.49) 35.61} 35.72) 35.84) 35.95} 36.07 


rien 
Weight. 0 1 2 3 4 5 6 7 8 9 
0 O-00F* Oris)" 0.25) ~ 0.38) °.0750h 0:68) — 0775)" 0:88) 1:01) 1.138 
1 eeu eteroon Le oll@ lk 63)" 1276t 1288s 2101 2) 13h 2726) 2288 
2 2.51} 2.63) 2.76) 2.88) 3.01} 3.13) 3.26) 3.38} 3.51) 3.63 
3 3.76, 3.88) 4.01} 4.13) 4.26) 4.38) 4.50) 4.63) 4.75) 4.88 
4 Brug or lal Oe 20p* 6371 52 50h 5/62)" B8751" 6587) + 51991) (Bel2 
5 6.241 6.37} 6.49] 6.61] 6.74] 6.86} 6.98} 7.11} 7.23] 7.36 
6 Pease f OU ee iol 7 ool £202) Or LOY By e2 | Sto4!" 8347)" 18, 69 
7 8.71} 8.84) 8.96) 9.08) 9.20) 9.33) 9.45} 9.57; 9.70} 9.82 
8 9.94) 10.07} 10.19} 10.31] 10.43] 10.56] 10.68} 10.80} 10.92) 11.05 
9 11.17} 11.29) 11.41] 11.54) 11.66} 11.78] 11.90} 12.03) 12.15] 12.27 
10 | 12.39) 12.52} 12.64) 12.76} 12.88) 13.00} 13.13} 13.25} 13.37] 13.49 
11 13.62] 13.74] 13.86] 13.98] 14.10} 14.22} 14.35} 14.47] 14.59] 14.71 
12 14.83} 14.95) 15.08} 15.20) 15.32} 15.44) 15.56) 15.68] 15.81] 15.93 
13 16.05] 16.17) 16.29} 16.41] 16.53} 16.66] 16.78) 16.90) 17.02) 17.14 
14 17.26] 17.38} 17.50} 17.62} 17.75} 17.87) 17.99} 18.11} 18.23) 18.35 
15 18.47} 18.59} 18.71} 18.83] 18.95} 19.08} 19.20) 19.32) 19.44) 19.56 
16 19.68} 19.80} 19.92} 20.04) 20.16) 20.28] 20.40} 20.52) 20.64] 20.76 
iy) 20.88} 21.00} 21.12} 21.24] 21.36] 21.48] 21.60) 21.72} 21.84] 21.96 
18 22.08] 22.20} 22.32) 22.44) 22.56) 22.68) 22.80} 22.92| 23.04) 23.16 
19 | 23.28) 23.40) 23.52} 23.64! 23.76} 23.88] 24.00) 24.12) 24.24) 24.36 
20 | 24.48) 24.59} 24.71) 24.83} 24.95} 25.07] 25.19] 25.31) 25.48] 25.55 
21 25 .67| 25.78} 25.90} 26.02) 26.14) 26.26] 26.38) 26.50) 26.62] 26.73 
22 26.85] 26.97) 27.09} 27.21) 27.33] 27.44) 27.56) 27.68] 27.80} 27.92 
23 28.04) 28.15) 28.27} 28.39} 28.51] 28.62} 28.74) 28.86] 28.98] 29.10 
24 | 29.21) 29.33) 29.45) 29.57) 29.68} 29.80) 29.92} 30.03] 30.15] 30.27 
25 | 30.39] 30.50} 30.62} 30.74] 30.85) 30.97] 31.09] 31.21] 31.32] 31.44 
26. |°31/56) 31.67) 81.79) 31.91} 32.02) 32.14) 32.26) 382.37) 32.49] 32.60 
21 iitoe. (a) o2.04) 02.95) o0.07)) 33. 18)°337380) 83142/°'33 .53)'S3165) 333.76 
28 | 33.88] 34.00} 34.11] 34.23) 34.34] 34.46] 34.57) 34.69] 34.80] 34.92 
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Per Cent Tenths of Per Cent. 


Alcohol 
by 
Weight. 0 1 2 3 4 5 6 7 8 9 


ee ee) ee ee ee ee ey 





39 | 46.25] 46.36] 46.46] 46.57| 46.68] 46.79] 46.901 47.01] 47.12] 47.23 





40 | 47.33) 47.44) 47.55) 47.66) 47.77) 47.87) 47.98] 48.09) 48.20) 48.31 
41 | 48.41) 48.52) 48.63} 48.74) 48.84) 48.95} 49.06} 49.17| 49.27) 49.38 
42 | 49.49) 49.59) 49.70) 49.81) 49.91} 50.02} 50.13) 50.23) 50.34) 50.45 
43 | 50.55} 50.66) 50.77} 50.87) 50.98} 51.08} 51.19} 51.30} 51.40) 51.51 
44 | 51.61] 51.72} 51.82) 51.93] 52.04) 52.14) 52.25) 52.35] 52.46) 52.56 


45 | 52.67) 52.77| 52.88] 52.98] 53.09} 53.19} 53.30} 53.40) 53.51) 53.61 
46 | 53.72} 53.82) 53.92) 54.03} 54.13) 54.24] 54.34) 54.44) 54.55) 54.65 
47 | 54.76] 54.86) 54.96) 55.07| 55.17) 55.27) 55.38) 55.48] 55.58) 55.69 
48 | 55.79} 55.89) 55.99} 56.10) 56.20) 56.30) 56.41] 56.51] 56.61) 56.71 
49 | 56.82) 56.92} 57.02} 57.12} 57.22) 57.33) 57.43) 57.53) 57.63) 57.73 





50 | 57.84] 57.94) 58.04] 58.14) 58.24) 58.34) 58.45] 58.55) 58.65] 58.75 
51 | 58.85} 58.95) 59.05} 59.15} 59.26} 59.36} 59.46} 59.56) 59.66) 59.76 
52 | 59.86) 59.96] 60.06} 60.16) 60.26) 60.36) 60.46) 60.56) 60.66) 60.76 
53 | 60.86] 60.96} 61.06} 61.16) 61.26} 61.36) 61.46) 61.56) 61.66] 61.76 
54 | 61.86} 61.96} 62.05} 62.15) 62.25) 62.35} 62.45} 62.55) 62.65) 62.75 





55 | 62.85} 62.94) 63.04] 63.14) 63.24) 63.34) 63.44) 63.53] 63.63) 63.73 
56 | 63.83} 63.93} 64.02} 64.12) 64.22) 64.32] 64.41] 64.51) 64.61] 64.71 
57 | 64.80} 64.90} 65.00} 65.10} 65.19) 65.29) 65.39) 65.48) 65.58] 65.68 
58 | 65.77| 65.87) 65.97) 66.06] 66.16) 66.26} 66.35) 66.45) 66.55] 66.64 
59 | 66.74! 66.83) 66.93] 67.03) 67.12} 67.22) 67.31| 67.41] 67.50} 67.60 


60 | 67.70} 67.79] 67.88} 67.98] 68.08} 68.17) 68.26) 68.36] 68.46} 68.55 
61 | 68.64] 68.74) 68.83} 68.93) 69.02} 69.12) 69.21) 69.31) 69.40} 69.50 
62 | 69.59} 69.68) 69.78] 69.87) 69.97| 70.06} 70.15) 70.25} 70.34} 70.43 
63 | 70.53} 70.62) 70.71) 70.81) 70.90} 70.99} 71.09} 71.18] 71.27) 71.37 
64 | 71.46] 71.55) 71.64) 71.74) 71.83) 71.92) 72.02) 72.11] 72.20) 72.29 


Per Cent 
Alcohol 


by 
Weight. 





ETHYL 


ALCOHOL AND WATER 


Tenths of Per Cent. 


96.31 
96.99 


98.31 
98.95 


99.57; 








4 





72.75 
73.67 
74.58 
75.48 
76.38 


(feet) 
78.15 
79.03 
79.90 
80.76 


81.62 
82.47 
83.31 
84.15 
84.98 


85.80 
86.61 


88. 21 
89.00 


89.78 
90.56 
91.32 
92.08 
92.82 


93.55 
94.28 
94.99 
95.69 
96.38 


97 .06 
97.72 
98.37 
99.01 
99.63 
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ee | eens | eis | ies | 

















93. 12 


93.85 
94.57 
95.27 
95.97 
96.65 


97 .33 
97 .98 
98.63 
99 .26 
99.88 





99: 94 
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LIX. — REpucTION oF MIxTURES oF ETHYL ALCOHOL 
AND WATER FROM PER CENTS BY VOLUME TO 
PrerR CENTS BY WEIGHT 
































egal | NaS ee. | eget | AES | ner Alga | FEES | ine 
ume at | weight. |. || meat | weight. |~ |] mest | weight, | 
0 0.00 0.80 23 18.76 0.84 46 38.78 0.91 
1 0.801] 5 79 |. 24% |) 19:60} 6 a4 | 47 ote sem |e 
2 1.59 | 9g) 25 | 20-44) e]] 48 | 40-62] 5 a9 
3 2.39] 4 gi || 26. | 21-28) 5/94 | 140% 4 aI Ba 
4 3.20 0.80 27 22.12 0.85 50 42.48 0.94 
5 4.0} 9.59] 7 | 2297 Jo 95 |] St | 43421 9 95 
6 4.80} 9 91 || 29) | 23-82] 5 gx] 520 | aan ae 
7 | 5.61) 9g) 30. |) 24-67) 0 oe | 58) abana 
8 6.42 0.81 dl 25.52 0.86 54 46.27 0.97 
9 7.23\| “@ go |) 32] 26.88 1) 59 || 5be pe aaeaee ene 
10 8.05 0.81 33 27 24 0.36 56 48 .20 0.98 
1 8.86.1 6 g9'||. 84 | 28,101] orl) oOtan ha aon leanne 
12 9.6814 gy |] 35-0] 28.97) fe ||] 88 bOeTON aie 
13. |: -10.50,| 9 gy:|] 36: <| 29-84). cag |r 1b2my (ie Olona 
4) | iateaase Soh 87°84] 80.72 ]\ oe Oe Gaeta 
16) | 1214] Gg gall 38°C) 81.891 cat S6LLS [A baetaali ae 
16 | 12.96] 9 |] 99 | 32-48] 5 9g) 62 | S441 | op 
17°? }°18:78') 5 ga |] | 40} 38:86!) 1 68"? 1 ab Teun 
18 14.61 0.83 41 34.25 0.90 64 56.18 1.02 
19 15.44 0.83 42 30.15 0.89 65 57.20 1.03 
20 | 16.27] 4.4 || 43 | 36.04], 4, || 66 | 58.231, a, 
21 | A710} Gg gpl] 44 «| 96-95 | 9 9) | 67 fu bOeemnl ae 
22 | 17.93) 5 99 || 45° | 87-86] 9 gol] 68 |) 60,S2hinas 


Per Cent 





METHYL ALCOHOL 





Per Cent Dar Cant 














Per Cent Dor Cont 
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Differ- 
ences. 


Pepe 
— 
ist) 


Per Cent 
yi 
Weight. 


P t 
by vale Alcohol Differ- || prorat! Alcohol | Differ- by Val. | Alcohol 
ume at 2 boty tah ume at 2 Ath le de ume at by 
60° F. Weight. 60° F. Weight 60° F Weight 
69 61.38 1.06 80 foros 1.16 91 86.98 
70 62.44 1.07 81 74.68 1.17 92 88.30 
cal 63.51 1.07 82 75.85 1.18 93 89. 64 
72 64.58 1.09 83 77.03 1.19 94 91.01 
73 65.67 | 5 99 84 78.2205 5, || 1/98 92.41 
74 66.76 1.10 85 79.43 1.22 96 93.84 
75 67.86 1.12 86 80.65 1.23 97 95.31 
76 68.98 1.12 87 81.88 1.25 98 96.82 
77 70.10 1.13 88 83.13 1.27 99 98.38 
78 (152 1.14 89 84.40 1.28 100 100.00 
79 To or 1.15 90 85.68 1.30 
15. 56° 
LX.— MetTHyL ALCOHOL AT —- 
DITTMAR AND FAwsiITT 
Specific acre Specific ethane’ Specific states Specific 
Gravity. Weight. Gravity. Weight. Gravity. Weight Gravity. 
0.99729 1 0.94055 38 0.89133 63 0.84521 
0.99554 2 0.93697 40 0.88905 64 0.84262 
0.99214 4 0.93335 42 0.88676 65 0.84001 
0.98893 6 0.92975 44 0.88443 66 0.83738 
0.98569 8 0.92610 46 0.88208 67 0.83473 
0.98262 10 0.92237 48 0.87970 68 0.83207 
0.97962 12 0.91855 50 0.87714 69 0.82938 
0.97668 14 0.91661 51 0.87487 70 0.82668 
0.97379 16 0.91465 52 0.87262 71 0.83396 
0.97039 18 0.91267 ‘ 53 0.87021 72 0.82123 
0.96808 20 0.91066 54 0.86779 73 0.81849 
0.96524 22 0.90863 55 0.86535 74 0.81572 - 
0.96238 24 0.90657 56 0.86290 75 0.81293 
0.95947 26 0.90450 57 0.86042 76 0.81013 
0.95655 28 0.90239 58 0.85793 77 0.80731 
0.95355 30 0.90026 59 0.85542 78 0.80448 
0.95053 32 0.89798 60 0.85290 79 0.80164 
0.94732 34 0.89580 61 0.850385 80 0.79876 
0.943899 36 0.89358 62 0.84779 _81 0.79589 
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LXI.— SPECIFIC GRAVITY AND PERCENTAGE BY WEIGHT 
AND VOLUME OF METHYL ALCOHOL 


TrecHNn. HoaskouaN STocKHOLM. ARKIv. Kemi. Min. GEOL. (2) 27, 32 pp. 


Specific Specific 
































ravit Per es Gravit Per ae Gravit Per i 
roe | welt, Woke | 1500 | aime) Wor |) 566 | wim | Val 
15.69 ~" ‘| ume. 15.6° ~" *| ume. 15.6° ~" >| ume. 
1.0000 0.00 | 0.00 0.9962 2.04 | 2.62 0.9924 4.24 | 5.38 
0.9999 0.06 | 0.07 0.9961 2.09 | 2.69 0.9923 4.29 | 5.45 
0.9998 Osu) 0.13 0.9960 2 et Held 0.9922 4.35 | 5.52 
0.9997 0.17 | 0.20 0.9959 2.20 12.83 0.9921 4.41 | 5.60 
0.9996 0722") Op27 0.9958 2.26 | 2.90 0.9920 4.57 | 5.67 
0.9995 0.28 | 0.33 0.9957 2.31 | 2.98 0.9919 4.53 | 5.74 
0.9994 0.33 | 0.40 0.9956 2.34 | 3.05 0.9918 4.60 | 5.82 
0.9993 0.39 | 0.47 0.9955 2.43 | 3:12 0.9917 4.66 | 5.89 
0.9992 0.44 | 0.53 0.9954 2.49 | 3.19 0.9916 4.72 | 5.96 
0.9991 0.50 | 0.60 0.9953 2.55 | 3.26 0.9915 4.78 | 6.04 
0.9990 0.55. | 0.67 0.9952 2.60 | 3.34 0.9914 4.85 | 6.11. 
0.9989 0.61 | 0.73 0.9951 2.66 | 3.41 |} 0.99138 4.91 | 6.18 
0.9988 0.66 | 0.80 0.9950 2.72 | 3.48 0.9912 4.97 | 6.25 
0.9987 0.72 | 0.86 0.9949 2248 743 159 0.9911 5.03 | 6.33 
0.9986 0.77 | 0.93 0.9948 2.84 | 3.62 0.9910 5.10 | 6.40 
0.9985 0.83 | 1.00 0.9947 2.89 | 3.70 0.9909 5- 16th bees 
0.9984 0.88 | 1.06 0.9946 2.95 | 3.77 0.9908 5.22 | 6.55 
0.9983 0.94 | 1.13 0.9945 3.01 | 3.84 0.9907 5.28 | 6.62 
0.9982 0.99 | 1.20 0.9944 3.07 13.91 0.9906 5.35 | 6.69 
0.9981 1.05 | 1.26 0.9943 3.13 | 3.98 0.9905 5 4 Gee 
0.9980 tal10 Al Ss 0.9942 3.18 | 4.06 0.9904 5.47 | 6.84 
0.9979 1.15 | 1.40 0.9941 3.24 | 4.13 0.9903 5.53 | 6.91 
0.9978 10 1. 47. 0.9940 3.30 | 4.20 0.9902 5.60 | 6.98 
0.9977 1.26 | 1.54 0.9939 3.36 | 4.27 0.9901 5.66 | 7.06 
0.9976 Woke hd G2 0.9938 3.42 | 4.35 0.9900 5: 72ecele 
0.9975 1.36 | 1.69 0.9937 3.48 | 4.42 0.9899 6.78 | 7.21 
0.9974 1.41 | 1.76 0.9936 3.53 | 4.49 0.9898 5.85 | 7.28 
0.9973 1.46 | 1.838 0.9935 3.59 | 4.57 0.9897 5.91 | 7.36 
0.9972 1.52 | 1.90 0.9934 3.65 | 4.64 0.9896 5.97 | 7.44 
0.9971 to5n 1.97 0.9933 3.4 Va AF 0.9895 6.04 | 7.52 
0.9970 176277) 2.05 0.9932 3.77.4 4:79 0.9894 6.10 | 7.59 
0.9969 1.6/4; 2212 0.9931 3.83 | 4.89 0.9893 6.16 | 7.67 
0.9968 e728 12.49 0.9930 3.89 | 4.94 0.9892 6.239 Lede 
0.9967 £78 2:26 0.9929 3.94 | 5.01 0.9891 6.29 | 7.82 
0.9966 1.88 | 2.33 0.9928 4.00 | 5.08 0.9890 6.36 | 7.90 
0.9965 1.88 | 2.40 0.9927 4.06 | 5.16 0.9889 6.42 | 7.98 
0.9964 1293 |, 2.47 0.9926 4.12 | 5.23 0.9888 6.48 | 8.05 
0.9963 1:98 | 2.55 0.9925 4.18 | 5.30 0.9887 6.55 | 8.13 





Specific 
ey 
15. 

15.6° S 


0.9886 


0.9885 
0.9884 
0.9883 
0.9882 
0.9881 
0.9880 
0.9879 
0.9878 
0.9877 
0, 9876 
0.9875 
0.9874 
0.9873 
0.9872 
0.9871 
0.9870 
0.9869 
0.9868 
0.9867 
0.9866 
0.9865 
0.9864 
0.9863 
0.9862 
0.9861 
0.9860 
0.9859 
0.9858 
0.9857 
0.9856 
0.9855 
0.9854 
0.9853 
0.9852 
0.9851 
0.9850 
0.9849 
0.9848 
0.9847 
0.9846 
0.9845 
0.9844 








OOWRAOWNOKHNRE BROOK COLON TON RDOWOORDAE 


So NR POOF Or OO 





DODODOOWDWDWWHHDWHDHHHDHHHHHONININIIIIITIIIIUUAAMMOAG 
WME OSOCHHIDPAME RWW N EE OSOSCSMWNNDAUA RY we HODDWDHOUIDSD 


No © 


Per 


| Cent 
| Vol- 
‘| ume. 


8.21 


8.29 
8.36 
8.44 
8.52 
8.59 


8.75 
8.83 
8.90 
8.98 
9.06 
9.14 
9.22 
9.29 
9.37 
9.45 
9.53 
9.61 
9.68 
9.76 
9.84 
9.92 
10.00 
10.07 
10.15 
10.23 
10.31 
10.38 
10.47 
10.55 
10.63 
10.71 
10g 
10.87 
10.95 
11.03 
11.10 
11.18 
11.26 
11.34 
11.42 
11.50 











SPECIFIC GRAVITY OF METHYL ALCOHOL 





Specific 
ei 
15. 

15.6° CG 


0.9843 


0.9842 
0.9841 
0.9840 
0.9839 
0.9838 
0.9837 
0.9836 
0.9835 
0.9834 
0.9833 
0.9832 
0.9831 
0.9830 
0.9829 
0.9828 
0.9827 
0.9826 
0.9825 
0.9824 
0.9823 
0.9822 
0.9821 
0.9820 
0.9819 
0.9818 
0.9817 
0.9816 
0.9815 
0.9814 
0.9813 
0.9812 
0.9811 
0.9810 
0.9809 
0.9808 
0.9807 
0.9806 
0.9805 
0.9804 
0.9803 
0.9802 
0.9801 
































Specific 
poh Aaa 
1s: 

15.6° G. 





0.9800 


0.9799 
0.9798 
0.9797 
0.9796 
0.9795 
0.9794 
0.9793 
0.9792 
0.9791 
0.9790 
0.9789 
0.9788 
0.9787 
0.9786 
0.9785 
0.9784 
0.9783 
0.9782 
0.9781 
0.9780 
0.9779 
0.9778 
0.9777 
0.9776 
0.9775 
0.9774 
0.9773 
0.9772 
0.9771 
0.9770 
0.9769 
0.9768 
0.9767 
0.9766 
0.9765 
0.9764 
0.9763 
0.9762 
0.9761 
0.9760 
0.9759 
0.9758 











Per 
Cent 


Weight. 


12.27 


12.34 
12.41 
12.48 
12.55 
12.62 
12.69 
12.76 
12.83 
12.90 
12.97 
13.04 
1Seh1 
13.18 
13.25 
13.32 
13.39 
13.46 


13.53 


13.60 
13.67 
13.74 
13.82 
13.89 
13.96 
14.03 
14.11 
14.18 
14.25 
14.32 
14.40 
14.47 
14.54 
14.61 
14.69 
14.76 
14.83 
14.90 
14.98 
15.05 
15.12 
15.19 
15.27 
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Per 
Cent 
Vol- 
ume. 


15.12 

15.21 
15.29 
15.38 
15.46 
15.55 
15.63 
15.72 
15.80 
15.89 
15.87 
16.06 
16.14 
16.23 
16.31 
16.40 
16.48 
16.57 
16.65 
16.74 
16.82 
16.91 
16.99 
17.08 
17.16 
17.25 
17.33 
17.42 
17.50 
17.59 
17.68 
17.76 
17.85 
17.93 
18.02 
18.10 
18.19 
18.27 
18.36 
18.44 
18.53 
18.62 
18.70 
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Specific Per Specific Per Specific Per 
Gravity Per cent Gravity (ea er Cent Gravity Per Cent 
15:6". | weight.| Vol || 15: o. | weignt.| Vok |] 15:6 ¢ | wetgne,| Vol 
ES:09 95 “en | ume. EEOo 2" . ume. 15 Gone ego"; | ume. 











0.9757 | 15.34 |18.79 0.9714 | 18.40 |22.47 0.9671 | 21.42 |26.10 
0.9756 | 15.41 |18.88 0.9713 | 18.47 |22.56 0.9670 | 21.49 |26.18 
0.9755 | 15.49 |18.96 0.9712 | 18.54 |22.64 0.9669 | 21.56 |26.26 
0.9754 | 15.56 |19.05 0.9711 | 18.61 |22.73 0.9668 | 21.63 |26.35 
0.9753 | 15.63 |19.14 0.9710 | 18.68 {22.82 0.9667 | 21.70 |26.43 
0.9752 | 15.70 |19.22 0.9709 | 18.75 |22.90 0.9666 | 21.77 |26.52 
0.9751 | 15.78 |19.31 0.9708 | 18.82 {22.99 0.9665 | 21.84 |26.60 
0.9750 | 15.95 |19.40 0.9707 | 18.89 |23.07 0.9664 | 21.91 |26.68 
0.9749 | 15.92 |19.48 0.9706 | 18.96 {23.16 0.9663 | 21.98 |26.77 
0.9748 | 16.00 |19.56 0.9705 | 19.03 |23.24 0.9662 | 22.05 |26.85 
0.9747 | 16.07 |19.65 0.9704 | 19.10 |23.33 0.9661 | 22.12 |26.94 
0.9746 | 16.14 |19.74 0.9703 | 19.17 {23.41 0.9660 | 22.19 |27.02 
0.9745 | 16.22 |19.83 0.9702 | 19.24 |23.50 0.9659 | 22.26 |27.10 
0.9744 | 16.29 |19.91 0.9701 | 19.31 |23.58 0.9658 | 22.52 |27.18 
0.9743 | 16.36 |20.00 0.9700 | 19.38 |23.67 0.9657 | 22.40 \\27.26 
0.9742 | 16.43 {20.09 0.9699 | 19.45 |23.75 0.9656 | 22.47 |27.34 
0.9741 | 16.51 |20.17 0.9698 | 19.52 |23.84 0.9655 | 22.54 |27.43 
0.9740 | 16.58 |20.26 0.9697 | 19.59 |23.92 0.9654 | 22.61 |27.51 
0.9739 | 16.65 |20.35 0.9696 | 19.66 |24.00 0.9653 | 22.68 |27.59 
0.9738 | 16.72 {20.43 0.9695 | 19.73 |24.09 0.9652 | 22.75 |27.67 
0.9737 | 16.79 |20.52 0.9694 | 19.80 |24.17 0.9651 | 22.82 |27.75 
0.9736 | 16.86 |20.60 0.9693 | 19.87 |24.25 0.9650 | 22.89 |27.83 
0.9735 | 16.93 |20.69 0.9692 | 19.94 |24.34 0.9649 | 22.96 |27.91 
0.9734 | 17.00 |20.77 0.9691 | 20.01 |24.42 0.9648 | 23.03 |27.99 
0.9733 | 17.07 {20.86 0.9690 | 20.09 |24.51 0.9647 | 23.10 |28.07 
0.9732 | 17.14 {20.94 0.9689 | 20.16 |24.59 0.9646 | 23.17 |28.18 
0.9731 | 17.21 {21.03 0.9688 | 20.23 |24.67 0.9645 | 23.24 |28.24 
0.9730 | 17.28 {21.11 0.9687 | 20.30 |24.76 0.9644 | 23.31 [28.32 
0.9729 | 17.35 {21.20 0.9686 | 20.37 |24.84 0.9643 | 23.38 |28.40 
0.9728 | 17.42 |21.28 0.9685 | 20.44 |24.92 0.9642 | 23.45 |28.48 
0.9727 | 17.49 |21.37 0.9684 | 20.51 |25.01 0.9641 | 23.52 |28.56 
0.9726 | 17.56 |21.45 0.9683 | 20.58 |25.09 0.9640 | 23.59 |28.64 
0.9725 | 17.63 {21.54 0.9682 | 20.65 |25.17 0.9639 | 23.66 |28.72 
0.9724 | 17.70 |21.62 0.9681 | 20.72 |25.26 0.9638 | 23.75 |28.80 
0.9723 | 17.77 |27.71 0.9680 | 20.79 |25.34 0.9637 | 23.80 |28.88 
0.9722 | 17.84 {21.79 0.9679 | 20.86 |25.42 0.9636 | 23.88 |28.96 
0.9721 | 17.81 |21.88 0.9678 | 20.93 |25.51 0.9635 | 23.95 |29.04 
0.9720 | 17.98 {21.96 0.9677 | 21.00 |25.59 0.9634 | 24.02 |29.11 
0.9719 | 18.05 {22.05 0.9676 | 21.07 |25.68 0.9633 | 24.09 |29.19 
0.9718 | 18.12 |22.13 0.9675 | 21.14 |25.76 0.9632 | 24.16 |29.27 
0.9717 | 18.19 |22.22 0.9674 | 21.21 |25.84 0.9631 | 24.23 [29.36 
0.9716 | 18.26 |22.30 0.9673 | 21.28 |25.95 0.9630 | 24.31 |29.48 
0.9715 | 18.33 |22.39 0.9672 | 21.33 |26.01 || 0.9629 | 24.38 |29.51 
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LXII. — REFRACTOMETER READINGS OF METHYL AND 


EruyL ALCOHOL 


ZEISS’ IMMERSION REFRACTOMETER 


Per 


Scale Readings at 
Cent 20° C. 





ave. 

Weight. Methyl Ethyl 
- Alcohol. | Alcohol. 

0 14.5 14.5 
0.5 | 14.65 15.25 
1 14.8 16.0 
GoM 1d21 16.8 
2 15.4 6 
hit Lbs é 18.35 
3 16.0 19.1 
3.54 -16:3 19.9 
4 16.6 20.7 
4.5 | 16.9 21.5 
5 17.2 22.3 
D5 17.5 2372 
6 17.8 24.1 
Gu 1B. 1 25.0 
z 18.4 25.9 
FeOMelSe7 26.85 
8 19.0 27.8 
Sid .19<3 28.7 
9 19.6 29.6 
9.5 | 19.9 30.5 
10 20.2 31.4 
10.5 | 20.5 32.3 
11 20.8 33.2 
1h54 2b 34.1 
12 21.4 35.0 
L2ebal 21.7. 35.95 
13 22.0 36.9 
19, 64)°22:.3 Blas 
14 _ | 22.6 bose 
14.5 | 22.9 39.6 
15 23.2 40.5 





By Lracu anp LYTHGOE 











Scale Readings at 








é ay 20° C. 
peas 
Weight,| Methyl | | Bthyl 
Le 5M 23.55 A1.5 
16 23.9 42.5 
16.5%} 24:2 43.5 
i; 24.5 44.5 
TAA 5a 24. 85 45.5 
18 oes 46.5 
LS p25. 5 47.5 
19 25.8 48.5 
19: FAP E26115 49.5 
20 2615 50.5 
2035) '26:8 LAO 
yA Qht 52.4 
214 benz 7 7 45 joo 
2a 27.8 54.3 
225281 55.3 
23 28.4 56.3 
2315) 128.75 57.25 
24 29.1 ene 
24.5 | 29.4 59.15 
25 29.7 60.1 
255 430) 0 61.0 
26 SUhO 61.9 
26.5 ! 30.6 62.8 
a 30.9 63.7 
Zirom iol. co 64.6 
28 31.6 6535 
2ST ORpioL. 9 66.35 
29 Bote 67.2 
29. 5 epi 32 4 68.1 
30 32.8 69.0 
S02 5.1. $3av15 69.7 














Per 
Cent 
Alcohol 


by 
Weight. 





* Interpolated to half degrees. 


Scale Readings at 
20.C. 


Methyl 
Alcohol. 





33.5 
33.8 
34.1 
34.4. 
34.7 
34.95 
30.2 
00.9 
30.8 
36.05 
06.3 
36.55 
36.8 
37.05 
37.3 
37.5 
37.7 
37.9 
38.1 
38.25 
08.4 
38 .6 
38.8 
39.0 


| 39.2 


39 .25 
39.3 
39.35 
39.4 
39.45 
39.5 


Ethyl 


Alcohol. 


70.4 
71.05 
7127 
72.4 
73.1 
73.75 
74.4 
75.1 
75.8 
76.35 
76.9 
77.95 
78.0 
78.55 
79.1 
79.65 
80.2 
80.75 
81.3 
81.8 
82.3 
82.8 
83.3 
83.75 
84.2 
84.7 
85.2 
85.7 
86.2 
86.6 
87.0 
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Per Scale Readings at 
Cent 20° C. 
Alcohol 


by 
Weight.| Methyl Ethyl 
* Alcohol. | Alcohol. 








46.5 | 39.55 87.4 
47 39.6 87.8 
47.5 | 39.65 88.25 
48 39.7 88.7 
48.5 | 39.75 89.1 


54 39.5 93.0 
54.5 | 39.45 93.3 
55 39.4 93.6 
55.5 | 39.3 93.85 
56 39.2 94.1 
56.5 | 39.1 94.4 
57 39.0 94.7 
57.5 | 38.8 94.95 
6 


63 | 36.5 97.5 
63.5 | 36.25 | 97.75 
64 | 36.0 | 98.0 








Per code Send ines at Det Scale twayie at 


Cent Cent 
Alcohol — Alcohol 
Wewnt Methyl Ethyl ween Methyl Ethyl 
“180'-! Alcohol.| Alcohol. e184". | Alcohol. | Alcohol. 











64.5 | 35.75 98.15 || 82.5 | 23.45 | 100.45 
65 35.5 98.3 83 23.6 100.4 
65.5 | 35.25 98.5 83.5 | 23.2 100.35 
66 35.0 98.7 84 22.8 100.3 
66.5 | 34.75 989 84.5 | 22.3 100.2 
67 34.5 99.1 85 21.8 100.1 
67.5 | 34.25 99.25 || 85.5 | 21.3 99.95 
68 34.0 99.4 86 20.8 99.8 
68.5 | 33.75 99.55 || 86.5 | 20.25 99.65 
69 33.5 G9R7, 87 1a, 99.5 
69.5 | 33.25 99.85 || 87.5 | 19.15 99.35 
70 33.0 100.0 88 18.6 99.2 
70.5 | 32.65 | 100.1 88.5 | 17.95 99.05 
71 32.3 100.2 89 17.3 98.9 
T1258 3220 100.3 89.5 | 16.7 98.75 
72 31.7 100.4 90 16.1 98.6 
72.5 | 31.4 100.5 90.5 | 15.5 98.45 











73 31.1 100.6 91 14.9 98.3 
73.5 | 30.75 | 100.7 91.5 | 14.3 98.05 
74 30.4 100.8 92 13.7 fae 
74.5 | 29.75 | 100.9 92.5 | 138.05 97.5 
75 29.7 101.0 || 93 12.4 97.2 
75.5 | 29.35 | 101.0 93758) Live 96.8 
76 29 .0 101.0 94 11.0 96.4 
76.5 | 28.65 | 100.95 || 94.5 | 10.3 96.05 
77 28.3 100.9 95 9.6 95.7 
77.5 | 27.95 | 100-9 95.5 | 8.9 95.3 
78 27.6 100.9 96 8.2 94.9 
T8ED N27 32 100.85 || 96.5 | 7.45 94.45 
79 26.8 100.8 97 6.7 94.0 
79.5 | 26.4 100.75 || 97.5 | 5.9 93.5 
80 26.0 100.7 98 5.1 93.0 
80.5 | 25.55 | 100.65 || 98.5 | 4.3 92.5 
81 25.1 100.6 99 3.5 92.0 
81.5 | 24.7 100.55 || 99.5 | 2.75 91.5 
82 24.3 100.5 ||100 2.0 91.0 











* Interpolated to half degrees. 
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CALCULATION OF THE AMOUNT OF ETHYL AND METHYL 
ALCOHOL IN DISTILLATES CONTAINING A MIXTURE 
OF THE TWO 


By A. F. SEEKER 
EXAMPLE. 


Observed data: — Specific gravity 0.9796. 


Immersion refractometer reading 20°, 26.8. 


The observed specific gravity corresponds to the following percentages of 
the respective alcohols. having the refractometer readings indicated in the 


last column: 
Percent Percent Refractometer 


by vol. by wt. reading at 20°. 
PPeeCD VCOnOl. 4.2 oi Fb ee bes. ce ds 16.50 13.37 37.57 
MES ERE) 0 00) I rr 15.46 12.55 21.73 


The difference in refractometer reading for these percentages of the respec- 
tive alcohols 
(3) 37.57 — 21.73 = 15.84 


divided into the difference between the observed refractometer reading and 
the refractometer reading for ethyl alcohol alone 


(4) 37.57 — 26.8 = 10.77 


gives the proportion of methyl alcohol in the mixture. 


(5) as 0.68 methyl alcohol. 
15.84 


(6) 1.00 — 0.68 = 0.32 ethyl alcohol. 


Referring back to the possible content of each alcohol calculated from the 
specific gravity (1) and (2), and multiplying each by their respective pro- 
portional parts just found we have: 


(7) 15.46 X 0.68 = 10.51 
(8) 16.50 X 0.32 = 5.28 
15.79 per cent by vol. of mixed alcohols in the distillate. 
It has been found (5) that 0.68 of this is methyl alcohol and (6) 0.32 is ethyl 
alcohol; consequently : 

(9) 15.79 X 0.68 = 10.74 per cent by vol. of the distillate is methyl and 
(10) 15.79 * 0.82 = 5.05 per cent by vol. of the distillate is ethyl acohol. 
Starting from (7) the percentages by weight can be found in the same way. 
(11) 12.55 X 0.68 = 8.53 
(12) 13.37 X 0.32 = 4.38 


12.91 per cent by weight of mixed alcohols in the dis- 
tillate. 
.78 per cent by weight of the distillate is methyl and 


(13) 12.91 X 0.68 = 
= 4.13 per cent by weight of the distillate is ethyl alcohol. 


(14) 12.91 x 0.32 


#= OO 
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LXITI. — Speciric GRAviry AQuEOouS SOLUTIONS 
CHEMICALLY PURE GLYCERENE 
































ao Gerlach. Skalweit. oo Gerlach. Skalweit. 
ag Se 
O% | Sp.Gr.at | Sp. Gr. at 0 3 Sp. Gr. at | Sp. Gr. at 
bass TS aks 20° C, Sp. Gr. at Sm aC 20° C. Sp. Gr. at 
Pats Water at 15° Water a 20° TS OmGe Pu Water at Ts? Water at 20° I5°. 
0 1.0000 1.0000 1.0000 36 1.0912 
1 1.0024 37 1.0939 
y 1.0048 38 1.0966 
3 1.0072 39 1.0993 
4 1.0096 40 1.1020 1.1010 1.1020 
6) 1.0120 41 1.1047 
6 1.0144 42 1.1074 
7 1.0168 43 1.1101 
8 1.0192 44 1.1128 
9 1.0216 45 j be RT 1.1145 Ie hie 
10 1.0245 1.0235 1.0240 46 1.1182 
it INUZ0D 47 1.1209 
12 1.0290 48 1.1236 
Tp 1.0315 49 1.1263 
14 1.0340 50 1.1294 1.1280 1.1290 
15 1.0365 51 BBG Gi ae 
16 1.0390 yy 1.1346 
ie 1.0415 53 1.1374 
18 1.0440 54 1.1402 
19 1.0465 oD 1.1430 1.1415 1.1430 
20 1.0490 1.0480 1.0490 . 56 1.1458 
peas 1.0516 OY 1.1486 
22 1.0542 58 1.1514 
23 1.0568 59, 1.1542 
24 1.0594 60 11570 1.1650 ear 
oo 1.0620 1.0610 1.0620 61 1.1599 
26 1.0646 62 1.1628 
ah 1.0672 63 L657 
28 1.0698 64 1.1686 
29 1.0724 65 ita hye fa 1.1685 Wes fr he 
30 1.0750 1.0740 1.0750 66 1.1743 
31 1.0777 67 BA Wri 
BZ 1.0804 68 1.1799 
33 1.0831 69 - 1.1827 
34 1.0858 70 1.1850 1.1820 Neg bre 09) 
‘3D 1.0885 1.0875 1.0885 pel 1.1878 1.1847 1.1882 





ee 


AMMONIUM SULPHATE SOLUTION 





© Gerlach. 
gs 
O8 | Sp.Gr.at | Sp.Gr. at 
Db r5eC. 20° C, 
PaaS =| Water at 15°| Water at 20° 
=1. =e 
72 1.1906 1.1874 
73 1.1934 1.1901 
74 1.1962 1.1928 
75 |°1.1990 1.1955 
76 1.2018 1.1982 
77 1.2046 1.2009 
78 1.2074 1.2036 
79 1.2102 1.2063 
80 1.2130 1.2090 
81 Pastor hea by 
82 1.2184 1.2144 
83 2211 rot vel 
84 1.2238 1.2198 
85 1.2265 Ls2225 
86 1.2292 ee 
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Skalweit. 2 3 Gerlach. Skalweit. 
s) 5 Sp. Gr. at | Sp. Gr. at 

Sp. Gr. at om 2 Cs 20° C. Sp. Gr. at 

roo Pvc | Water at 15°| Water at 20° 15°. 

=o Y- att 

1.1909 87 Le 2oL9 1.2279 1.2314 
1.1936 88 1.2346 1.2306 1.2341 
1.1963 89 Lote te 2oge 1.2368 
1.1990 90 1.2400 1.2360 1.2395 
iio Ud 91 1.2425 1.2386 1.2421 
1.2044 92 122451 1.2412 1.2447 
1.2071 93 P2476 7001. 2438" 2a 7S 
1.2098 94 ae2oul 1.2464 1.2499 
PEaZl25 95 152526 1.2490 L2525 
1.2152 96 1 2502 Westeat AS 1.2550 
1.2179 97 1 ZOE 1.2542 wale 
Le2206 98 1.2602 1.2568 1.2600 
He2233 99 1.2628 1.2594 fe -2625 
1.2260 100 ES2655 22620 1.2650 
AN Z237 











LXIV. — AMMONIUM SULPHATE 


Specific 
Gravity. 


-0057 
.O115 
-0172 
.0230 
.0287 
.0345 
.0403 
.0460 
.0518 
.0575 


fe 





Per Cent 
(NH,).SO,. 





COON OAR WN KH 


a 





Specific 
Gravity. 


-0632 
-0690 
-0747 
.0805 
.0862 
.0920 
.O977 
.1035 
.1092 
.1149 


re 











SOLUTION AT 19 








SCHIFF 
£0 EO 
on Specific O* 
he Tavity. be 
ae ae 
11 sk Olay eg Peal 
12 1. R265) 122 
13 LeHl32s p28 
14 {1.1381 | 24 
15 1.14389 | 25 
16 1.1496 | 26 
17 Loi 554- [227 
18 hel? ae 
19 1.1670 | 29 
20 1 Uy 7: 8) 








Specific 
Gravity. 


.1780 
.1836 
. 1892 
.1948 
. 2004 
.2060 
.2116 
2172 
2228 
2284 


es 














ile} r=toy 
S% || Specific | 3% 
i cl Gravity. ty I 
me ais 
3l 1.2343 | 41 
32 1.2402 | 42 
33 1.2462 | 43 
34. 1.2522 | 44 
35 1.2583 | 45 
36 1.2644 | 46 
37 1.2705 | 47 
38 1.2766 | 48 
39 1.2828 | 49 
40 1.2890 | 50 
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LXV. — AMMONIUM CHLORIDE SOLUTION AT 15° 






































GERLACH 

Specific Ef Specific Ett Specific Eis Specific Eis) Eis 

Gravity. L to Gravity. 2 cof Gravity. = ho Gravity. : eel S cel 
oe oa gH oe oa 

1.00316 Lal: 021580 7 1.03947 | 13 |/1.05648 | 19 |/1.07304 
1.00632 2 -|1.02481 8 {1.043825 | 14 |1.05929 | 20 |1.07575 
1.00948 3 {1.02781 9 1.04524 | 15 |1.06204 | 21 |1.07658 |26.297 
1.01264 4 {1.03081 | 10 |/1.04805 | 16 ||1.06479 | 22 
1.01580 |. 5 |j1.03370 | 11 |/1.05086 | 17 |1.06754 | 23 
1.01880 6 |1.038658 | 12 |/1.05367 | 18 |/1.07029 | 24 























LX VI.— AVAILABLE CHLORINE IN BLEACHING POWDER 
SOLUTION AT 15° 


LUNGE AND BACHOFFEN 








Gravity. | Clperl. Gravity. | Clperl. || Gravity. Cl per 1. Gravity. Ct per 1. 


0300 17.36 || 1.0650 39.10 





Specific Grams Specific Grams Specific Grams Specific Grams 


1.0000 | traces || 1. 1.1000 61.50 
1.0025 1.40 || 1.0350 20 .44 || 1.0700 42.31 || 1.1050 64.50 
1.0050 2.71 || 1.0400 23.75 || 1.0750 45.70 || 1.1060 65.33 
1.0100 5.58 || 1.0450 26.62 || 1.0800 49.96 || 1.1100 68 .00 
1.0150 8.48 || 1.0500 29.60 || 1.0850 52.27 || 1.1105 68.40 
1.0200 11.41 || 1.0550 32.68 || 1.0900 55.18 || 1.1150 71.50 
1.0250 14.47 || 1.0600 35. t0250 | 1447 | 10000 | 85-81 | 10,50 | asso | 14155 | 179 0950 58. 40 | 1 1.1155 T1279 





LX VII. — Curric CHLORIDE SoLuTION AT 17.5 


FRANZ 











Specific | Per Cent || Specific | Per Cent || Specific | Per Cent Specific Per Cent 
Gravity. CuCl. Gravity. CuCl,. Gravity. CuCl. Gravity. CuCl,. 


12 1.2501 22 1.3950 32 


1.0182 2 
1.0364 a 14 1.2779 24 1.4287 34 
1.0548 6 16 1.3058 26 1.4615 36 
1.0734 8 18 1.3338 28 1.4949. 38 
1.0920 10 








20 1.3618 30 1.5284 40 








_— 
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LX VIII. — Curpric SULPHATE SOLUTION aT 18° 


Per Cent : Per Cent : Per Cent 
Specific Specific 
CoG, |) Gravity. | SR: || Gravity. | GE Oe 





1.0063 1 1.0582 9 1.1135 17 1.1699 24 
1.0126 2 1.0649 10 1.1208 18 1.1738 25 
1.0190 3 1.0716 11 1.1281 19 1.1817 26 
1.0254 4 1.0785 12 1.1354 20 1.1898 27 
1.0319 5 1.0854 13 1.1427 21 1.1980 28 
1.0384 6 1.0923 14 1.1501 22 1.2063 29 
1.0450 7 1.0993 15 1.1585 23 1.2146 30 
1.0516 8 iy 











LIX. — Ferric CHLORIDE SOLUTION AT 17.5° 


FRANZ 























Specific 8 o Specific 8 o Specific 8 3 || Specific 8 3 || Specific 83 
Gravity. iy Kt Gravity. by = Gravity. i Ss Gravity. i a Gravity. “ = 
i Py Ay a, Pu 
1.0146 | 2 1.2155 | 26 1.4311 | 38 1.4867 | 50 
1.0292 | 4 1.2365 | 28 1.3622 | 40 1.5153 | 52 
1.0439 | 6 1.2568 | 30 1.3870 | 42 1.5439 | 54 
1.0587 | 8 1.2778 | 32 1.4118 | 44 1.5729 | 56 
1.0734 | 10 1.2988 | 34 1.4367 | 46 1.6023 | 58 
1.0894 | 12 1.3199 | 36 1.4617 | 48 1.6317 | 60 
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LXxX.— Ferrous SULPHATE AT 15° 






























































GERLACH 
Per Per Per 

Specific | PerCent| Cent Specific | Per Cent Cent Specific | Per Cent | Cent 
Gravity.| FeSO,. | FeSO,.|| Gravity. FeSO, FeSOQ,. || Gravity. FeSQ,. FeSQ,. \ 

7H;0. 7H, 7H.O. 
1.005 7 0°565 1 1 0267, 2eobl 5 1.1430 | 15.834 25 
TRO dl as 130 y 1.0537 5.784 10 1°.1738> | "197622 30 
1.016 | 1.694 3 1.0823 8.934 1S 1.2063) | 28-672 55 
IO 2b: 258 4 1.12249 2 or a 20 1.2391 | 27.995 40 

LXXI.— Ferric SULPHATE AT “18; 
HAGER 

GIVING PERCENTAGE oF METALLIC IRON 
Specific ES g Specific ES ae Specific ES E 3: 
Gravity. by o) O Gravity. es Fo Gravity. bo ra 

Aa re Aus, Ay ae Ay 

1.017 2 0.56 1alvo Af 4.76 1i3ht 31 8.68 
1027 3 0.84 1.184 18 5.04 12365 oe 8.96 
1.036 4 Ae a 1.196 19 Beso 1.380 oe 9.24 
1.046 5 1.40 1.208 20 5.60 1.395 34 9.52 
IVOD7. 6 1.68 1.220 2) 5.88 1.411 35 9.80 
1.067 7 1.96 12232 aD, 6.16 1 427 - 36 10.08 
L077 8 2.24 1.245 23 6.44 1.442 37 10.36 
1.087 Bue 2:D2 1.258 24 6.72 1.458 38 10.67 
1.097 10 2.80 LZ 25 7.00 1.474 39 10.92 
1 oly, 11 3.08 1,.284 26 Perse) 1.490 40 11420 
hee BES 12 Seed 12907 Par tiegO L4D0G 4l 11.48 
1220 Lo 3.64 1.310 28 7.84 1.5250 42 L276 
1.140 14 3.92 1.3828 29 8.12 1.540 43 12.04 
leidl 15 4.20 boon 30 8.40 Dow 44 12532 
1162 16 4.48 
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LXXIL— Potasstum CuroMATE SoLuTION AT 19.5° 























SCHIFF 

Specific 8s Specific EI) Specific 89 Specific 8S Specific ad 
Gravity.| 40 || Gravity. | 9° || Gravity. | 5 QO, || Gravity. | .& || Gravity. | .O 

ae aM aM as aM 
1.0080 i LZ0750 9 1.1474 ; 17 12274. h.20 IE SESISIISS 
1.0161 2 1.0837 | 10 121570. 7218 1.2379°| 26 1.3268 | 34 
1.0243 3 10925" "11 PAGE HID 1.2485 | 27 1.3386 | 35 
1.0325 4 1.1014 | 12 1765; 20 1.2592 | 28 1350521266 
1.0408 5 eI O4E 1S 1864-1, 21: 1.2700 | 29 LB62be hier 
1.0492 6 1.1195 | 14 1.1964 | 22 1.2808 | 30 1.3746 | 38 
1.0576 rs 121287 | 15 1.2066 | 23 LUZ Ie aod 1.3868 | 39 
1.0663 8 1.1380 | 16 1.2169 | 24 SUBD OF 1.3991 | 40 








LXXIIT.— Porasstum DicHrRoMATE SOLUTION AT 19.5° 


KREMERS AND GERLACH 





Specific rad Specific ie Specific Me oat Specific ear. 


Gravity. K,Cr,0,, Gravity. K,Cr,0;, Gravity. K,Cr,0,, Gravity. K,Cr,0, 














1.007 1 1.037 5 1.065 9 1.095 13 
1.015 2 1.043 6 1.073 10 1.102 14 
1.022 3 1.050 i 1.080 11 1.110 15 
1.030 4 1.056 8 1.087 12 











LXXIV.— Sopium CHLORIDE SOLUTION AT 15° 





GERLACH 
: Per pak Per : Per : Per 
Specific Specific Specific Specific 
Gravity. ae Gravity. i cal Gravity. bs ae Gravity. Neat 











1.00725 1.05851 8 .11146 15 1.16755 22 
.01450 1.06593 9 .11938 16 1.17580 23 
.02174 1.07335 10 .12730 Wf 1.18404 | 24 


1 1 
1 2 1 
i 3 1 
1.02899 4 1.08097 11 1.13523 18 PV 19Z28.51" 25 
1 5 1 
1 6 1 
1 ri 1 





.03624 1.08859 12 .14315 19 1.20098 | 26 
.04366 1.09622 13 .15107 20 1.20433 26.395 
.05108 1.10384 14 . 15931 21 
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LXXV.—Sopium DICHROMATE SOLUTION 
By STANLEY 











Specific Per Cent Specific Per Cent Specific Per Cent 





Gravity. Na,.Cr.O,. Gravity. Na,Cr,0,. Gravity. Na.Cr.0,. . 
1.007 1 1.141 20 1.280 40 | 
1.035 a5 1171 25 1315 45 
1.071 10 1.208 30 1.343 50 
1.105 15 1.245 35 











LXXVI.—Sopium HyYPposuLPHITE 
By H. B. BisHop 














ies i Der Gent Weight of Pounds 
Bé.° # fiat id Na,S,0; — ewe ee pe Na,S,03. 
ste 5 H,0. 425203. in Pounds 5 H,O in 

60° Avoirdupois. 1 Cubic Foot. 
10 1.0741 15370 8.76 66.99 9:21 
11 1.0821 15.19 9.68 67.49 10.25 
12 1.0902 16.63 10.60 68 .00 11.31 
13 1.0985 18.09 11.53 68.51 12.39 
14 1.1069 19.56 12.46 69.04 13.50 
15 1.1154 21.03 13.40 69.57 14.63 
16 1.1240 22.51 14.34 70.10 15.78 
17 1.1328 24.03 15.31 70.65 16.98 
18 1.1417 20.56 16.29 (1.21 18.20 
19 1.1508 26.12 17.28 71.78 19.47 
20 1.1600 28.69 18.28 72.395 20.76 
21 1.1694 30.25 19.28 72.94 22.06 
22 1.1789 31.82 20 .28 13.53 23.40 
23 1.1885 33.39 21.28 74.13 24.75 
24 1.1983 34.98 22.29 74.74 26.14 
20 1.2083 36.59 23.32 75.36 27.54, 
26 1.2185 38.21 24.35 1 76.00 29 .04 
PA - 1.2288 39.84 25.39 76.64 30.53 
28 1.2393 41.49 26.44 77.30 32.07 
29 1.2500 43.15 27.50 77.96 33.64 
30 1.2609 44.82 28.56 78.64 35.25 
31 1.2719 46.49 29.62 79.33 36.88 
32 1.2832 48.18 30.70 80.03 38.56 
33 1.2946 49 .87 31.78 80.74 40.27 
34 1.3063 51.60 32.88 81.47 - 42.04 
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eci i 
Bé.° Gravity Res ee Per Cent I Cate Foot Na,S.0, 
. 60° 5 oO. Na.S,03. in Pounds § H,O in 
60° Avoirdupois. | 1 Cubic Foot. 
35 1.3182 53.34 33.99 82.22 43.86 
36 1.3303 55.10 35.11 82.97 45.72 
37 1.3426 56.87 36.24 83.74 47 .62 
38 1.3551 58.66 37.38 84.52 49.58 
39 1.3679 60.46 38.53 85.32 51.58 
40 1.3810 62.27 39.68 86.13 53.63 
41 1.3942 64.08 40.83 86.96 55.72 
42 1.4078 65.92 42.00 87.80 57.88 
43 1.4216 67.77 43.18 88 .67 60.09 
44 1.4856 69.65 44 38 89.54 62.34 
45 1.4500 rpbnsy 45 .63 90.44 64.76 
46 1.4646 73.59 46.89 91.35 67 .23 
47 1.4796 75.61 48.18 92.28 69.77 
48 1.4948 77.64 49.47 93 .23 72.39 
49 1.5104 79.69 50.78 94.20 15.07 
50 1.5263 81.76 52.10 95.20 77.84 
51 1.5426 83.83 53.42 96.21 80.65 
52 1.5591 85.90 54.74 97 .24 83.53 
53 1.5761 87.98 56.06 98 .30 86.48 
54 1.5934 90 .04 57.38 99.38 89.48 
55 1.6111 92.03 58.64 100.48 92.48 
56 1.6292 93.93 59.85 101.61 95.44 
57 1.6477 95.73 61.00 102.77 98 .38 
58 1.6667 97.43 62.08 103.95 101.27 
59 1.6860 99.03 63.10 105.16 104.14 
59.63 1.6984 100.00 63.72 105.93 105.93 








Specific gravity determinations were made at 60° F., compared with water 
at 60° F. 

From the specific gravities, the corresponding degrees Baumé were calcu- 
lated by the following formula: 


145 
Bé. 145 — 


sp. gr. 
* Baumé hydrometers for use with this table must be graduated by the 
above formula, which formula should always be printed on the scale. 





ALLOWANCE FOR TEMPERATURE 


At 15° Bé. 0.026° Bé. or 0.00022 sp. gr. = 1° F. 
20° Bé. 0.027° Bé. or 0.00025 sp. gr. = 1° F. 
30° Bé. 0.026° Bé. or 0.00029 sp. gr. = 1° F. 
40° Bé. 0.024° Bé. or 0.00032 sp. gr. = 1° F. 
50° Bé. 0.020° Bé. or 0.00033 sp. gr. = 1° F. 
59° Bé, 0,017° Bé, or 0.00032 sp. gr. = 1° F, 
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LX xX VIL. — Sopium SULPHITE 
By H. B. BisHop 























Specific Specific 
oe Gravity Per Cent ain Gravity Per Cent 
He 60° Na,SO,. oe 60° Na.SOy. 
60° 60°" 
15.00 1.1154 11.67 19.25 1. 153k 15.20 
15526 1.1176 11.87 19.50 1.1554 15.42 
15.50 1.1197 12.06 19.75 1 Li 15.64 
15975 1.1219 12.26 20.00 1.1600 15.86 
16.00 1.1240 12.45 20:25 1.1624 16.09 
16.25 1.1262 12.65 20.50 1.1647 16.31 
16.50 1.1284 12.85 20.75 1.1671 16.54 
16.75 1.1306 13.06 21.00 1.1694 Cae ere 
17.00 1.1328 1327 PADS 1.1718 17.00 
17.25 1.1350 13.48 21.50 1.1741 LW ale’? 3 
WheeN] 1.4373 .13.69 PM bet ty 1.1765 17.44 
Fizio 1.1395 13.90 22.00 1.1789 17.66 
18.00 1.1417 14.11 2220 1.1813 17.88 
18.25 1.1440 14.33 22:50 1 183% 18.10 
18.50 1.1462 14.54 22.75 1.1861 18263 
18.75 1.1485 14.76 23.00 1.1885 18.56 
19.00 1.1508 14.98 23 .25 1.1910 18.80 
SoLuTION AT 212° F. 
Specific Specific 
Bé.° Gravity Per Cent Bé.° Gravity Per Cent 
212° 5 Na,SO3. 212°, Na,SO;. 
60° 60°Rs 
ARE ED 1.1765 21.90 22.20 1.1813 22.47 
22.00 1.1789 22.18 22.50 1.1837, 22.7%D 
ALLOWANCE FOR TEMPERATURE 
15-23° Bé.°-40° F. = 1° Bé.° 
Frxep Points at 60° F. 
Per Cent. Per Cent. 
123 Bis} aye eo a ee Pay 11252 1 OD. 5 vA oe 16.85 
L215 25 72 curse wees 13.22 1. S64: 5... sc eee 18.36 
151494. Bete lac bes 14.85 1. 1913s... 404 eee 18.82 
Ar 212° F. Per Cent 
PUGS Eo ee iar ilies « sccltucels panicle te otter ee as 21.93 
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LXXVIII.—Soptum BIsuLPHITE 
By H. B. BisHop 











Bet | Specie | NEHSOe BAS Gravity. | NelSOs 
0.00 1.0000 0.00 8.75 1.0642 9.03 

- 0.25 1.0016 0.25 9.00 1.0662 9.30 
0.50 1.0034 0.51 9.25 1.0681 9.56 
0.75 1.0051 0.76 9.50 1.0701 9.83 
1.00 1.0069 1.02 9.75 1.0721 10.09 
1.25 1.0086 7) 10.00 1.0741 10.36 
1.50 1.0104 1.53 10.25 1.0761 10.62 
1.75 1.0122 1.78 10.50 1.0781 10.89 
2.00 1.0140 2.04 10.75 1.0801 11.15 
2.25 1.0157 2.29 11.00 1.0821 11.42 
2.50 1.0175 2.55 11.25 1.0841 11.68 
2.75 1.0193 2.80 11.50 1.0861 11.95 
3.00 1.0211 3.06 11.75 1.0881 12,21 
3.25 1.0229 3.31 12.00 1.0902 12.48 
3.50 1.0247 3.57 12.25 1.0922 12.75 
3.75 1.0265 3.82 12.50 1.0943 a dels02 
4.00 1.0284 4.08 12.75 1.0964 13.29 
4.25 1.0302 4.33 13.00 1.0985 13.56 
4.50 1.0320 4.59 13.25 1.1006 13.83 
4.75 1.0338 4.85 13.50 1.1027 14.10 
5.00 1.0357 5.11 13.75 1.1048 14.38 
5.25 1.0375 5.37 14.00 1.1069 14.65 
5.50 1.0394 5.63 14.25 1.1090 14.93 
5.75 1.0413 5.89 14.50 Toit? 15.20 
6.00 1.0432 6.15 14.75 1.1132 15.48 
6.25 1.0450 6.41 15.00 1.1154 15.75 
6.50 1.0469 6.67 15.25 1.1175 16.03 
6.75 1.0488 6.93 15.50 1.1197 16.30 
7.00 1.0507 7.19 15.75 1.1218 16.58 
7.25 1.0526 7.45 16.00 1.1240 16.85 
7.50 1.0545 fens 16.25 1.1262 17,13 
pth 1.0564 C297 16.50 1.1284 17.40 
8.00 1.0584 8.24 16.75 1.1306 17.68 
8.25 1.0603 8.50 17.00 1.1328 17.96 
8.50 1.0623 8.77 17.25 1.1350 18.24 
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Bé.° Specific Per Cent Bé.° Specific Per Cent 

Gravity. NaHSO;. Gravity. NaHSO;. 
17.50 1.1372 18.52 27.50 1.2340 29.85 
17.75 1.1894 18.80 27.75 1.2366 30.14 
18.00 1.1417 19.08 28 .00 1.2393 30.43 
18.25 1.1489 19.36 28 .25 1.2419 30.72 
18.50 1.1462 19.64 28.50 1.2446 31.00 
18.75 1.1485 19.92 28.75 1.2473 31.29 
19.00 1.1508 20.20 29 .00 1.2500 31.57 
19.25 1.1531 20.48 29 .25 1.2527 31.86 
19.50 1.1554 20.76 29 .50 1.2554 32.14 
19.75 1.1577 21.04 29.75 1.2581 32.43 
20.00 1.1600 21.32 30.00 1.2609 32.71 
20.25 1.1623 21.60 30.25 1.2636 33.00 
20.50 1.1647 21.88 30.50 1.2664 33.28 
20:75 1.1670 22.16 30.75 1.2691 33.57 
21.00 1.1694 22.44 31.00 1.2719 33.86 
21.25 Waele 22.72 31.25 1.2747 34.14 
21.50 1.1741 23.00 31.50 1.2775 34.43 
21.75 1.1765 23.28 31.75 1.2803 34.71 
22.00 1.1789 23.57 32.00 1.2832 30.01 
22.25 1.1813 23.85 32.25 1.2860 35.31 
22.50 1.1837 24.14 32.50 1.2889 35.62 
22.75 1.1861 24.42 32.75 1.2917 35.94 
23.00 1.1885 24.71 33.00 1.2946 36.25 
23.25 1.1909 24.99 33.25 1.2975 36.57 
23.50 1.1934 25.28 33.50 1.3004 36.88 
23.40 1.1958 25.56 33.75 1.3033 37.20 
24.00 1.1983 25.85 34.00 1.3063 37.51 
24.25 1.2008 26.13 34.25 1.3092 37.83 
24.50 1.2033 26.42 34.50 1.3122 38.14 
24.75 1.2058 26.70 34.75 1.3152 38.46 
25.00 1.2083 26.99 35.00 1.3182 38.78 
25.25 1.2108 27 27 35:25 1.3212 39.10 
25.50 1.2134 27 .56 35.50 1.3242 39.42 
25.75 1.2159 27.84 35.75 1.3272 39.74 
26.00 1.2185 28.13 36.00 1.3303 40.06 
26.25 1.2210 28.41 36.25 1.3333 40.38 
26.50 1.2236 28.70 36.50 1.3364 40.69 
26.75 1.2262 28.98 36.75 1.3395 41.00 
27 .00 1.2288 29.27 37.00 1.3426 41.30 
27.25 1.2314 29 .56 37.25 1.3457 41.61 





STANNIC CHLORIDE SOLUTION 453 





ft Specifi Per C a Specifi Per C 

Be. Gravity. NaHSO,. Be. Gravity NaHSO., 
37.50 1.3488 41.91 38 . 50 1.3615 43. 12, 
31:15 1.3519 42 .22 38.75 1.3647 43 .42 
38 .00 1.3551 42.52 39.00 1.3680 43 .72 
38.20 1.3583 42.82 39.25 13712 44.02 





Specific gravity determinations were made at 60° F., compared with water 
at 60° F. ; 


From the specific gravities, the corresponding degrees Baumé were calcu- 
lated by the following formula: 


145 
sp. gr. 
* Baumé hydrometers for use with this table must be graduated by the 


above formula, which formula should always be printed on the scale. 
Atomic weights from F. W. Clarke’s table of 1901. O = 16. 


Baumé = 145 — 





ALLOWANCE FOR TEMPERATURE 


At 5° Bé. 54° F. = 1° Bé. At 27° Bé. 37° F. = 1° Bé. 
12° Bé. 43° F. = 1° Bé. 32° Bé. 38° F. = 1° Bé. 
16° Bé. 41° F. = 1° Bé. 36° Bé. 39° F. = 1° Bé. 
21° Bé, 39° F. = 1° Bé. 39° Bé. 40° F. = 1° Bé. 


LXXIX.—STANNIC CHLORIDE SOLUTION AT 15° 
By GERLACH 
Per Per Per Per Per 


Specific | Cent || Specific | Cent || Specific | Cent || Specific | Cent || Specific | Cent 
Gravity.| SnCl,. || Gravity. | SnCl,. || Gravity. | SnCl,. || Gravity. | SnCl,. |} Gravity. | SnCl,. 


5H,O. 5H,O. 5H,.O. 5H.O. 5H,O. 
1.012 2 1-137 22 1.293 42 1.491 62 1.759 82 
1.024 4 Tethl 24 1.310 44 1.514 64 1.791 84 
1.036 6 1.165 26 1.329 46 1.538 66 1.824 86 
1.048 8 1.180 | 28 1.347 48 1.563 68 1.859 88 
1.059 10 1.195 |} 30 1.366 | 50 £2587 Ne 270 1.893 90 
1.072 12 1.210 | 32 1.386 | 52 1.614 | 72 1,932 | 92 
1.084 14 1.2268} 34 1.406 54. 1.641 74 1.969 94 
1.097 16 1.242 36 1.426 | 56 1.669 | 76 1.988 | 96 
1.110 18 1.259 38 1.447 58 1.698 78 
1.1236} 20 1.2755} 40 1.468 60 LW -f 80 
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LXXX.—STANNOUS CHLORIDE SOLUTION AT 15° 
By GERLACH 
































Per Per Per Per 
Specific | Cent || Specific | Cent || Specific | Cent || Specific | Cent || Specific 
Gravity. | SnCl.. || Gravity.} SnCl,. || Gravity. | SnCl,. || Gravity. | SnCl,. 
2H,0. 2H,0. 2H,.0. 2H,0. 
1.013 2 1.128 18 1.268 34 1.445 50 
1.026 4 1.144 20 1.288 | ‘36 1.471 52 
1.040 6 1.161 22 1.309 38 1.497 54 
1.054 8 1.177 | 24 1.330 40 1.525 | 56 
1.068 10 1.194 |° 26 1.352 42 1.554 58 
1.083 12 14212 28 1.374 44 1.582 60 
1.097 14 1.230 30 1.395 46 1.613 62 
1 Et le 16 1.249 32 1.421 48 1.644 64 
LXXXI.— Zinc CHLORIDE 
By H. B. BisHop 
Specific Specific 
Bee | Goo” Pence || Bee | “Gore” [Pzncn |) Be 
/ 60° 3 60%=— 
5.0~ » 10857) | 3275" || 14.0.7 1.1069} 11749 1) 23.6 
5.5 1.0394 4.19 |} 14.5 POLE IS 11-97 2325 
6.0 10432 4.63 15.0 L..1154;), 12.45 || 24:0 
*6.18 1.0445 4.79 || 15.5 1.1197 | 12.89 || 24.5 
6.5 1.0469 5.00 16.0 15424043 «382 12520 
7.0 1.0507 Dye lel Loa 1.1284 |-13.77 ||-25.5 
Lab 1.0545 5.85 |/*16.66; 1.1298 | 18.90 || 26.0 
8.0 1.0584 6.31-|| 17.0 1.13828 | 14.23 || 26.5 
8.5 1.0623 6.71 17-5 1.1373 | 14.64 || 26.6 
9.0 1.0662 vile 18.0 Lil41 7 166 eee 
9.5 1.0701 (EBS AE IS bats 1.1468 | 15.63 || 27.5 
10.0 1.0741 7.94 || 19.0 1.1508 | 16.11 || 28.0 
10.5 1.0781 8.35 |} 19.5 1.1554 | 16.59 ||} 28.5 
*10.54 1.0784 | 8.39 || 20.0 1.1600 |. 17.07 || 29.0 
11.0 1.0821 8.78 || 20.5 1.1647 + 17.567) 29% 
11.5 1.0861 9.24 || 21.0 1.1694 | 18.05 || 30.0 
12.0 1.0902 9.70 |}'21.5 1.1741 | 18.49 || 30.5 
12.5 1.0943 | 10.17 |/*21.91| 1.1780 | 18.86 || 31.0 
13.0 1.0985 | 10.64 || 22.0 1.1789 | 18.97 ||*31.38 
13.5 1.1027 | 11.07 || 22.5 1 183%) 19.35%) oles 












































1.677 
1 gg) a! 
1.745 
1.783 
1.821 
1.840 


Specific 
Gravity 
60° 
605 


. 1885 
.1934 
.1983 
. 2033 
.2083 
.2134 


Per 
Cent 


Gravity. | SnClh. 


2H,0. 





66 
68 
70 
72 
74 
75 


Per Cent 
ZnCl. 





20.00 
20.48 
20.96 
21.45 
21.94 
22.44 
22.94 
23.39 
23.49 
23 . 84 
24.49 
25.14 
25.75 
26. 36 
26.98 
27.60 
28.33 
28.85 
29 .34 
29.42 


* Specific gravity determinations and analysis made on these samples. 





Specific 
Bae we eee 
60° 
32 1.2832 
32.5 1.2889 
3 1.2946 
33.5 1.3004 
34 1.3063 
34.5 1.3122 
35 1.3182 
35.5 1.3242 
*35.95 1.3297 
36 1.3303 
36.5 1.3364 
37 1.3426 
37.5 1.3488 
*37 .81 1.3527 
38 1.3551 
38.5 1.3615 
39 1.3679 
39.5 1.3744 
40 1.3810 
40.5 1.3876 
4] 1.3942 
41.5 1.4010 
42 1.4078 
42.5 1.4146 
43 1.4216 
43.5 1.4286 
44 1.4356 
44.5 1.4428 
*44 76 1.4465 
45 1.4500. 
45.5 1.4573 
46 1.4646 
46.5 1.4721 
47 1.4796 
47.5 1.4872 
48 1.4948 


ZINC CHLORIDE 





Per Cent 


ZnCl). 





29.83 
30.21 
30.59 
31.01 
31.44 
31.84 
32.23 
32.63 
33.00 


Bé.° 


48.5 
49 

*49.11 
49.5 
50 
50.5 
ol 





Specific 
are 
te) 
60° 


1.5026 


1.5104 
.5122 
:. 0183 
.5263 
5344 
5426 
.5508 
.5091 
.5676 
.5761 
5847 
9857 
0934 
. 6022 
6111 
.6201 
.6292 
.6384 
.6477 
.6571 
. 6667 
.6763 
.6810 
. 6860 
.6959 
7059 
.7160 
1262 
. 7365 
. 7470 
1576 
. 7683 
fol 
.7901 
.8012 


Fee i ps 


Per Cent 
ZnCl. 





45.77 
46 . 34 
46.45 
46.77 
47.44 
47 .94 
48 . 46 
48 .94 
49 43 
49.93 
50.43 
50.93 
50.99 
51.52 
52.07 
52.63 
53.19 
53.75 
54.30 
54.84 
50.44 
56.03 
56.57 
56.87 
57.14 
57.69 
58.25 
58.82 
59.39 
59.94 
60.50 
61.07 
61.63 
62.17 
62.71 
63.25 








Bé.° 





65 
65.5 
66 
66.5 
67 
67.5 
68 
68.5 
*68 .86 
69 
*69 . 30 
69.5 
70 
70.5 
71 
71.5 
72 
72.5 
73 
73.5 
74 
74.5 
75 
*75 23 
75.5 
76 
76.5 
vee 
77.5 
78 
*78.08 
*78.14 
78.5 
79 
79.5 
80 


a : 
we) 
ea) 
oO 


Specific 

ae! 
te) 

60° F 


.8125 
8239 
8354 
.8471 


455 


Per Cent 
ZnCl,. 





63.80 
64.30 
64.86 
65.39 


78.19 
78.97 
79.09 
79.19 
19.79 
80.60 
81.35 
82.12 


* Specific gravity determinations and analysis made on these samples. 


At 55° Bé. 38° F. = 1° Bé. 


ALLOWANCE FOR TEMPERATURE 


60° Bé. 38° F. = 1° Bé. 
65° Bé. 38° F. = 1° Bé. 


At 70° Bé 


75° Bé 
80° Bé 


62°F, = 1°. 
. 68° F, = 1°, 
» AToe Bree 17: 
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ALLOWANCE FOR TEMPERATURE 


At 5° Bé. 50° F. = 1° Bé. At 30° Bé. 30° F. = 1° Bé. 
10° Bé. 47° F. = 1° Bé. 35° Bé. 32° F. = 1° Bé. 
15° Bé. 38° F. = 1° Bé. 40° Bé. 31° F. = 1° Bé. 
20° Bé. 31° F. = 1° Bé. 45° Bé. 30° F. = 1° Bé. 
25° Bé. 30° F. = 1° Bé. 50° Bé. 34° F. = 1° Bé. 


The specific gravity determinations and analysis made on these samples. 

Solution proved neutral by gravimetric determinations of zine and chlo- 
rine; solution is neutral to methyl-orange. 

Specific gravity determinations made by bottle method. 

Baumé corresponding to specific gravity calculated from the sulphuric acid 
tables of the Manufacturing Chemists Association of the United States. 

Above 66° Bé. the calculation was made according to the formula: 

Bec an ee 
sp. gr. 

Methods of analysis: — Zine precipitated with sodium carbonate and 
weighed as ZnO. Chlorine precipitated with silver nitrate and weighed as 
AgCl. Chlorine determinations made on each sample analyzed. Zinc de- 
terminations made on every other sample. 

All work done in duplicate by two men independently. 


LAUREL Hitt Lasoratory, Jan. 24, 1902. 


LXXXI.— Zinc, Capmium AnD LiTHiuM CHLORIDE 
ATA 9.0? 


By KRAMER 




















Specific Gravity. Specific Gravity. 
Per Cent Per Cent 

pest | aking, twat Thou th alt. i MUN aie Ty tS 

ZnCl,. CdCl. LONE y ZnCl. CdCl. LiCl. 

1.045 1.045 5 1.352 35 

1.091 1.089 1.0580 10 1.420 1.472 1.2557 40 

he eS ¥g 1.140 15 1.488 45 

1.186 1.195 te1172 20 1.566 1.656 50 

1.238 1.256 25 1.650 55 

1.291 L321 1.1819 30 1.740 1.890 60 








LXXXIII.— Zinc SuLpHATE SOLUTION aT 15° 














Specific Per Cent Specific Per Cent Specific Per Cent 

Gravity. ZnSO,.7H,.0O. Gravity. ZnSO,.7H,0. Gravity. ZnSO,.7H,0. 
1.029 5 1.167 25 1.310 45 
1.059 10 1.193 30 1.352 50 
1.091 15 1.231 35 1.399 55 








1.124 20 1.271 40 1.445 60 
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LX XXIV. — DENSITY OF WATER AT 0° TO 36° 


WEIGHT IN GRAMS OF ONE CuBIC CENTIMETER OF WATER FREE FROM AIR 
AT TEMPERATURES OF 0 TO 36 CENTIGRADE BY THE HyDROGEN THER- 
MOMETER — ACCORDING TO THIESEN, SCHEEL, AND DIESSELHORST 
Wiss. Asn. p. Puys. — TECHN. REICHSANST. 3, 68: 1900 
























































o - Tenths of Degrees. 
= fess Gi 
A 0 wl 2 “3 4 5 6 at 8 A 
0 0.999868 874 | 881 | 887 | 893 | 899 | 905 | 911 | 916 | 922 
1 927 932 | 9386 | 941 | 945 | 950 | 954 | 957 | 961 | 965 
2 968 971 | 974 | 977 | 980 | 982 | 985 | 987 | 989 | 991 
3 992 994 | 995 | 996 | 997 | 998 | 999 | 999 |*000 |*000 
4 1.000000 000 | 000 \*999 \*999 |*998 *997 |*996 |*995 |*993 
5 0.999992 990 | 988 | 986 | 984 | 982 | 979 | 977 | 974 | 971 
6 986 965 | 962 | 958 | 954 | 951 | 947 | 943 | 938 | 934 
7 929 925 | 920 | 915 | 910 | 904 | 899 | 893 | 888 | 882 
8 876 870 | 864 | 857 | 851 | 844 | 837 | 830° | 823 | 816 
9 808 Sint (Uae (S8oe\- (fap 109. |> 761175322 (4451 2736 
10 fra) (as & 709. | 700<), 691 )-681 |.672) 662. 1: 652: 642 
11 632 622: ) 612°) GOL) a9l } 580 | 569 | 558.4 547 Je536 
12 525 513 | 502 | 490 | 478 | 466 | 454 | 442 | 429 | 417 
13 - 404 gal. |.3¢9,4 306°! 353°) 3839 | 326 | 312-4 299 ¥ 285 
14 271 Zoe | 243. | 229e)-215: | 200° | 186 | 171-4 156-9 Fan 
15 126 111 | 096 | O81 | 065 | 050 | 034 | 018 | 002 |*986 
16 0.998970 953 | 937 | 920 | 904 | 887 | 870 | 853 | 836 | 819 
17 801 784 | 766 | 749 | 731 | 713 | 695 | 677 | 659 | 640 
18 622 603 | 585 | 566 | 547 | 528 | 509 | 490 | 471 | 451 
19 432 412°) 39241" 372 1 52.| 332) 312. | 292" 271 W251 
20 230 210 | 189 | 168 | 147 | 126 | 105 ; 083 | 062 | 040 
21 019 |*997 |*975 |*953 |*931 |*909 |*887 |*864 |*842 |*819 
22 0.997797 774 | 751 | 728 | 705. | 682 | 659 | 635 | 612 | 588 
23 565 541 | 517 | 493 | 469 | 445 | 421 | 396 | 372 | 347 
24 mea 208 | 2ra. |°248)) 2234) 198 | 173 |) 147°) 122 1-096 
25 O71 045 | 019 |*994 |*968 |*941 |*915 |*889 |*863 |*836 
26 ‘0.996810 783 | 756 | 730 | 703 | 676 | 648 | 621 | 594 | 567 
27 539 512 484 | 456 | 428 | 400 | 372 | 344 | 316 | 288 
28 259 231 | 202 | 174 | 145 | 116 | 087 | 058 | 029 | 000 
29 0.995971 941 |.912 | 882 | 853 | 823 | 793 | 763 | 733 | 703 
30 673 643 | 613 | 582 | 552 | 521 | 491 | 460 | 429 | 398 
31 367 Boanl o05 | 27a | 242.) 211 | 179.) 4484) 116.1 084 
32 052 020 /*988 \*956 |*924 *892 |*859 |*827 |*794 |*762 
33 0.994729 696 | 663 | 6380 | 597 | 564 | 531 | 498 | 464 | 481 
34 398 364 | 330 | 296 | 263 | 229 | 195 | 161 | 126 | 092 


35 058 | 023 |*989 |*954 |*920 |*885 /*850 |*815. |\*780 |*745 
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LXXXV.— Density or WATER AT 30° To 102°. 


WEIGHT IN GRAMS OF ONE CuBIC CENTIMETER OF WATER FREE FROM 
AIR AT TEMPERATURES OF 30° To 102° CENTIGRADE BY THE 
HypROGEN THERMOMETER — ACCORDING TO M. THIESEN 


Wiss. ABH. D. Puys. — TECHN. REICHSANST. 4, 1: 1904 

















eave 0 1) 8.2 Sa A ae eS 70 8 les 
30 | 0.99567 | 537 | 505 | 473 | 440 | 406 | 371 | 336 | 299 | 262 
40 924 | 186 | 147 | 107 | 066 | 025 [982 /k940 |*896 [#852 
50 | 0.98807 | 762 | 715 | 669 | 621 | 573 | 525 | 475 | 425 | 375 
60 324 | 272 | 220 | 167 | 113 | 059 | 005 [+950 |*894 |*838 
70 | 0.97781 | 723 | 666 | 607 | 548 | 489 | 429 | 368 | 307 | 245 
80 183 | 121 | 057 |*994 930 }*865 «800 |*734 /*668 |*601 





90 |. 0.96534 467 | 399 | 330 | 261 | 192 | 122 | 051 |*981 |*909 
100 (). 95838 765 | 693 





LXX XVI. — Density or Water at 100° To 320° 


WEIGHT IN GRAMS OF ONE CUBIC, CENTIMETER OF WATER AT TEMPER- 
ATURES OF 100° To 320° CENTIGRADE 


AccorpING To W. Ramsay, 8. Youna, J. J. WATERSTON, AND G. A. HirRN 











2 Ce Density. ACF Density. °C. Density. oC. Density. 
100 0.9585 160 0.9075 220 0.837 280 |: .0.76 
110 0.9510 170 0.8973 230 0.823 290 “0.72 
120 0.9434 180 0.8866 240 0.809 300 0.70 
130 0.9352 190 0.8750 250 0.794 310 0.68 
140 0.9264 Z00 0.8628 260 0.779 320 0.66 
150 0.9173 210 0.850 270 0.765 














To reduce the densities of water free from air to the density of water con- 
taining air add .000003 for temperatures of 0 to 14, .000002 for eee ee 
of 15 to 19. For higher temperatures the correction is negligible. 
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LXXXVII.— VoLUME IN CuBIC CENTIMETERS OF ONE 
GRAM OF WATER AT 0° To 36° CENTIGRADE 


By THE HyproGEN THERMOMETER — ACCORDING TO THIESEN, 
SCHEEL, AND DIESSELHORST 
Wiss. ApH. p. Puys. — TECHN. REICHSANST. 3, 69: 1900 








Tenths of Degrees 





Degrees. 


0 2 2 3 4 5 6 7 8 9 





0 1.000132 126 | 119 | 113 | 107 | 101 | 095 | 089 | 084 | 079 
1 073 | 069 | 064 | 059 | 055-| 051 | 047 | 043 | 039 | 035 
2 032 | 029 | 026 | 023 | 020 | 018 | 016 | 013 | O11 | 009 
3 008 | 006 | 005 | 004 | 003 | 002 | 001 | 001 | 000 | 000 
4 000 | 000 | 000 | 001 | 001 | 002 | 003 | 004 | 005 | 007 
5 008 | 010 | 012 | 014 | 016 | 018 | 021 | 023 | 026 | 029 
6 032 | 035 | 039 | 042 | 046 | 050 | 054 | 058 | 062 | 066 
7 071 075 | 080 | 085 | 090 | 096 | 101 | 107 | 112 | 118 
8 124 130 | 1387 | 143 | 149 | 156 | 163 | 170 | 177 | 184 
9 192 199 | 207 | 215 | 223 | 231 | 239 | 247 | 256 | 264 
10 273 | 282 | 291 | 300 | 390 | 319 | 328 | 338 | 348 | 358 
ae 368 | 378 | 388 | 399 | 409 | 420 | 431 | 442 | 453 | 464 
12 476 | 487 | 499 | 511 | 522 | 534 | 547 | 559 | 571 | 584 
13 596 | 609 | 622 | 635 | 648 | 661 | 675 | 688 | 702 | 715 
14 729 743 | 757 | 772 | 786 | 800 | 815 | 830 | 844 | 859 
15 874 890 | 905 | 920 | 936 | 951 | 967 | 983 | 999 |*015 
16 1.001031 048 | 064 | O81 | 098 | 114 | 131 | 148 | 165 | 183 
17 200 |.218 | 235 | 253 | 271 | 289 | 307 | 325 | 343 | 361 
18 380 399 | 417 | 436 | 455 | 474 | 493 | 513 | 532 | 551 
19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 








571 591 | 610 | 630 | 650 | 671 | 691 | 711 | 732 | 752 
773 =| 794 | 815 | 836,| 857 | 878 | 899 | 921 | 942 | 964 
985 |*007 *029 |*051 |*073 |*096 |/*118 |*140 |*163 |*186 
1.002208 | 231 | 254 | 277 | 300 | 324 | 347 | 370 | 394 | 418 
‘441 465 | 489 | 513 | 538 | 562 | 586 | 611 | 635 | 660 
685 | 710 | 735 | 760 | 785 | 810 | 835 | 861 | 886 | 912 
938 | 964 | 990 |*016 |*042 |*068 |*094 /*121 |*147 |*174 
1.003201 227 | 254 | 281 | 308 | 336 | 363 | 390 | 418 | 445 
473 | 501 | 529 | 556 | 585 | 613 | 641 | 669 | 698 | 726 
755 783 | 812 | 841 | 870 | 899 | 928 | 957 | 987 |*016 
1.004046 | 075 | 105 | 135 | 165 | 194 | 225 | 255 | 285 | 315 
346 | 376 | 407 | 437 | 468 | 499 | 530 | 561 | 592 | 623 





31 655 | 686 | 717 | 749 | 781 | 812 | 844 | 876 | 908 | 940 
32 972 |*005 |*037 |*070 |*102 |*1385 |*167 |*200 |*233 |*266 
33 1.005299 | 332 | 365 | 399 | 432 | 465 | 499 | 533 | 566 | 600 
34 634 | 668 | 702 | 736 | 771 | 805 | 839 | 874 | 908 | 943 





35 978 _ |*013 |*047 082 [*118 |*153 |*188 |*223 |*259 |*294 
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LX XX VIII. — VotumeE IN CuBIC CENTIMETERS OF ONE 
GRAM OF WATER AT 30° To 102° CENTIGRADE 


By THE HypROGEN THERMOMETER — ACCORDING TO M. THIESEN 
Wiss. ApH. D. Puys,— TECHN. REICHSANST. 














1.00435 
782 
1.01207 
705 
1.02270 
899 
1.03590 
1.04343 


1 


466 
821 
254 
758 
330 
965 
663 
422 





390) 
*032 
736 
501 





*()99 
810 





4, 1: 1904 
Tess 9 
669 | 706 | 743 

#072 |*116 | *162 
548 | 600 | 652 
*093 | *151 | *210 
703 | 768 | 833 
#376 |*447 | *518 
#111 |*188 | *265 


To reduce the volumes of water free from air to the volume of water con- 
taining air add .000003 for temperatures of 0 to 14, .000002 for temperatures 


of 15 to 19. 


For higher temperatures the correction is negligible. 


LXXXIX.— VoLUME IN CUBIC CENTIMETERS OF ONE 


GRAM OF WATER AT 100° To 320° CENTIGRADE 


AccorpiIne To W. Ramsay, 8S. Youne, J. J. WATERSTON, AND G. A. HIRN 


°C. 





100 
110 
120 
130 
140 
150 


Cubic Cent. 


1.0433 
1.0515 
1.0601 
1.0693 
1.0794 
1.0902 





oC. 


160 
170 
180 
190 
200 
210 


Cubic Cent. 





eee 





.1019 
-1145 
lato 
. 1429 
. 1590 
a gard 


°C. 


220 
230 
240 
250 
260 
270 





Cubic Cent. °Cz 





1.195 
1.215 
1.236 
1.259 
1.283 
1.308 


280 
290 
300 
310 
320 


Cubic Cent. 


Se ee 
Oe BR OO W~ 
me Oh Oe 
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XC.— TENSION OF WATER VAPOR OVER ICE IN 


MILLIMETERS OF MeErcuRY 


ACCORDING TO JUHLIN AND MARVIN 




















mm. 


141 
.156 
.173 
.193 
.215 
.238 
:264 
,292 
.d24 
.308 
397 
.438 
.484 


CO 9 SS OES a 














°C 





—24 
ee 
—22 
== 21 
—20 
=19 
—18 
=17 
= 16 
#14 
—14 
13 
12 





| 
CH NWRhAGQ UG 


mm, 


.806 
974 
.154 
347 
. 057 
185 
.032 
299 
.586 
.894 
.223 
.o79 


FPR WWWWNNWN NK eK 


— TENSION OF WATER VAPOR OvER WATER 


IN MILLIMETERS OF MERCURY 


AccoRDING TO REGNAULT, -BROCH, AND JUHLIN 











na 8 mm. °C; 
— 50 0.034 — 37 
—49 0.038 — 36 
—48 0.043 —35 
—47 0.048 — 34 
—46 0.054 — 33 
—45 0.061 — 32 
— 44 0.068 —3l 
—43 | 0.076 — 30 
—42 0.085 —29 
—41 0.095 —28 
—40 0.105 —27 
— 39 0.115 — 26 
—38 Ot 27 —25 
XCL. 

eC. mm. CC 
— 20 0.960 —14 
—19 1.044 —13 
—18 1.1465 —12 
—17 1.233 —l1 
—16 1.338 —10 
—15 1.451 





1.573 
1.705 
1.846 


i £907 


2.159 








x 


| 
tr & ~I 00 


2.335 
2.521 
2.722 
2.937 
3.167 





| 
OrNwW ke 


| 


3.413 
3.677 
3.958 
4.258 
4.579 
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XCII. — Vapor TENSION OF WATER IN MILLI— 
METERS OF Mercury —2 To +36 C. 


ACCORDING 





"Cs 


Pee 
oOrFN 


SoANOoOhWNEH © 
OOMWOONDAHD ocr S&S 





0 





mm. 


RCWWWWNNNNNDNDDND Ke kB BBB Be eee 
ONWIWFK OOAHWNOCOMANOUHRWNHKO 


41. 


.958 
.258 
.O79 
.579 
:921 
.286 
.675 
.088 
.528 
5997 
.494 
.023 
. 084 
-179 
.810 
.479 
LST 
.936 
128 
.965 
.450 
.383 
.367 
.406 
.503 
. 661 
.883 
.178 
.546 
.987 
.905 
.103 
785 
. 009 
.416 
312 
427/37 














nt 





mm. 


OOWOONN|D|DOTE & LKw 


10 
11 
12 


12. 
13. 
14. 


15 


16. 
ie 
18. 
19° 


21 


22. 
23. 
25. 
26. 
28. 


29 
31 
33 
35 


586|39 
583/42 .085/42 . 319/42. 


mY ye] 
227 
.546 
.612 
.957 
.324 
715 
ass f' 
.574 
.045 
.546 
O77 
.642 
. 240 
875 
.948 
. 260 
.013 
810 
651 
541 
.479 
469 
513 
616 
780 
.010 
311 
686 
135 
661 
267 
.958 
137 
.607 
.973 
.638 
.807 














are 
AOonrwhd Wwe 


Nig 
18. 
.900|20 
.137/21 
446/22 
23. 
. 284/25 
26. 
.432/28. 
30. 
.919/32. 
33. 
00. 
37. 


iS, 
21 
22 
25 
28 


3l 


40 


—_ 
COO MONNMD MD OVOP See 


. 362 


.302 

.940/10. 
.617/10. 
.dd3)L1. 
.091/12. 
.892|12. 
.738}13 
.632)/14. 
.O7oj15. 
.o/1/16. 
620/17. 





729)18. 


828/23. 
818)26. 
132/30. 


799/33. 
775/35. 


.030/40. 





.825 


724 
672 
673 
728 
844 


.021 
. 264 
.O81 


970 


.434 


976 





10. 
10. 
1 


12 
13 
13 


14. 
15. 
16. 
li? : 
18. 
20. 


21 
22 
24 


25. 
27. 


599/28 
307|30 
103/32 
992)}34 
978)36 
851/38 .064/38 
254/40 
554/42 .791 


OWOMONN|OD OOS & & 


247 
.057 
.913 
817 
770 
776 
837 
959 
142 
.393 
.716 
113 
584 
134 
. 766 
482 
.288 
Shey) 
.182 
.278 
.479 








14 
14 
15. 
16. 
Li, 
19 
20 
21 


24 
25. 
27 
28 
30. 
32. 
34. 
36. 
38. 
40. 


.257|24 


. 294/27 
.933/29. 


.556)11. 
12\ 
13. 
.001/14. 
.910)/15. 


326/12. 
141/13. 


868|15. 
880/16. 


.947/18. 
.074/19. 
. 264/20. 
.022|21 
22. 


853/22. 


736|25. 


659/30. 
473|32. 
382/34. 
387/36. 
493/38. 
705/40. 





43 028/43. 





984 
057 
190 
386 


.652 


990 


401 


888 


454 


102 
836 
660 
578 
593 
710 
933 











8 
5 


OWOMOONN|| Ooo SW 


10 
11 
12 


13. 
14. 
-O97|15. 
.066)16. 
.088/17. 
18. 
.307|19 
510|20. 
182)\21 
23. 
.547/24. 
041/26. 


15 
16 
17 


19 


20. 


21 


24 


26. 
27. 
29. 
.015)31 
32. 
34. 
36. 
38. 
.161/41 
266/43. 


31 


41 


ay § 


TO REGNAULT, BrRocH, AND WEIBE 





.393 
.853 
.342 
.861 
.412 
“997. 
.616| 9. 
.274|10 
.970)11 
. 706/11 
.486)12. 


309/13. 
179|14. 


167/18. 


128/23. 


615/27. 
271/29 


847/33 
775|34 
800/37 
927/39. 


506/43. 


8 


. | mm. 
.760) 3. 
.046) 4. 
.352| 4. 
.816) 4. 
.174| 5. 
.595) 5. 
.961| 6. 
6. 
6. 
{he 
re 
8. 
9. 





732 
016 
321 
851 
211 
595 


438 
901 
392 
914 
469 
057 


680} 9. 
. 342/10. 
.042)11. 
(821. 
566/12. 
394)13. 
269/14. 
192|15. 
166/16. 
193/17. 
278)18. 
.424)19. 
634)20 . 
.913/22. 
266) 23. 
693/24. 
195/26. 
777 |27. 
442/29. 
.194/31. 
.036/33. 
.973)35. 
.008)37. 
146/39. 
. 390/41. 
747/43. 





3 
3 
4 
4 
5 
5. 
003} 6. 
6 
6 
7 
7 
8 
9 
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XCIIL — Vapor Tension or Water In MILLI— 
METERS OF MeErRcuRY 30° To 230° 


AccorDING TO REGNAULT, BRocH, AND WIEBE 








| Degrees. 





50) 92.17 


60/149. 21/156.29)163. 
70|233 .79|244.11/254. 











80/355 .47|370 .11/385.25 


90/526 .00/546. 27|567. 


100/760 .00)787 .57|816.0 


110/1075.4/1112 


120/1491 


130/2030 
140/2718 
150/3581 
160/4651 
170|5961 


180'7546 
190/9442 


200 11688 
210 14324 
220) 17389 
230/20925 


a 2 3 4 5 6 
mm. | mm. | mm. | mm. | mm. | mm. 
33.42) 35.37| 37.43] 39.59) 41.85) 44.23 
57.98] 61.13] 64.438] 67.89} 71.50) 75.28 
96.87/101 .77/106. 88/112 .21|117.77|123.56 

65|171 .30|179 .25|187 .51|196.09 
84/265 .91|277 .41|289 . 32/301 .65 
400 .90)417 .08|/433.79/451 .07 
19|588.77/|611 .04/634 .01|657 . 69 
845.3 |875.4 |906.4 |9388.3 
.1/1149.8/1188.6|1228.4/1269.4/1311.5 
1539 {1588 {1639 {1691 |1744 {1798 
2092 |2155 |2220 |2286 |2354 /|2423 
2190 \2875 } 12957: 13040 (3125. 43213 
3678 |3778 |3879 |3983 |4088 [4196 
4771 |4893 {5018 (5145 {5274 |5406 
6107 |6255 |6406 [6560 {6717 |6877 
7721 |7899 |8080 (8265 °|8453  |8644 
9650 |9862 {10078 |10296 |10519 |10745 
11934 |12183 |12436 |12694 [12955 |13220 
14611 {14901 (15197 |15496 |15800 |16109 
17721 |18058 |18399 |18745 |19096 |19452 














ae id A 


129 
204 


971 





468. 
682. 
3! 
1354.7|1399 .0|1444.5 


mm. 
46. 
12. 

.o9 
.99 
314. 


73 


23 


42 


91 
11 


1854 


2494 





3302 
4307 
5541 
7040 


8838 

10975 
13490 
16422 


19813 





mm. 
49. 
83. 

135. 
214. 
327. 


487. 
7. 





mm. 
35} 52.09 
36) 87.67 
87/142 .41 
24/223 . 84 
64/341 . 32 


33/506. 36 
29733. 24 


1004 .9)1039 .6 


1911 


2567 
3393 
4419 
5678 
7205 


9036 

11209 
13764 
16740 
20179 


1970 


2641 
3486 
4534 
5819 
7374 


9237 

11447 
14042 
17062 
20549 
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XCIV. — Vapor Pressure OF WATER 


Inches 


) 
Mercury. 


Sie eee een tes bes beh Co CO CT OO OO OS SSO Oooo So So Otro 2S 





ACCORDING TO REGNAULT 





















Grams Grams 
persa.| Pet §a- |lec,| op, | ‘cof’ |persa.| POESd- 
inch. meter. Mercury. | inch meter 
0.0890} 6.254 || 38 |100.4 1.941 |0.954 | 67.026 
0.0955}. 6.716 |} 39 |102.2 2.049 {1.007 | 70.752 
0.1025) 7.206 || 40 {104.0 2.162 {1.061 | 74.653 
0.1100} 7.736 |} 41 {105.8 2.280 |1.121 | 78.678 
0.1180} 8.291 42 1107.6 2.404 |1.216 | 82.947 
0.1263) 8.878 || 43 |109.4 2.533 |1.244 | 87.488 
0.1354] 9.517 || 44 |111.2 2.669 {1.312 | 92.165 
0.1452] 10.183 || 45 {113.0 2.811 (138 | O7au9 
0.1551) 10.904 || 46 |114.8 2.959 |1.454 |102.184 
0.1657; 11.651 47 |116.6 3.114 |1.530 |107.528 
0.1773) 12.467 || 48 |118.4 3.276 |1/609; (11321175 

10.1893} 13.310 || 49 |120.2 3.444 {1.692 |118.962 
0.2023) 14.207 || 50 |122.0 3.621 78% {126205 
O2TSeH acl voc pode ie oe) ans 3.81" 13387 413th 242 
0323803016 3192") "522112576 4.00 {1.96 |138.04 
0.2456) 17.266 || 53 |127.4 4.20 |2.06 |144.98 
0.2618} 18.408 |} 54 {129.2 4.41 4207-3 bogese 
0.2789) 19.605 || 55 |131.0 4: 63° 42.274 tSeere 
0.2970) 20.883 || 56 |132.8 4.85 912.389 1167555 
038162/922 22203 be 4 18456 5.09 °42''50 Fifer re 
0.38363) 23.643 || 58 |136.4 § 330° | 2462 “Sa 2s 
0 f3578 2560152 tH D971 T 18822 6359 (2575. ALT9S 2038 
0.3802} 26.729 || 60 |140.0 5.56 12:88 . 1202029 
0.4040} 28.401 61 |141.8 6:14 JS0b Zr lay 
0.4289} 30.155 || 62 |143.6 6.42 |3.16 {221.84 
0.4554] 32.018 || 63 |145.4 6.72 13230" 4252720 
0.4833} 33.975 || 64 |147.2 7.04 13.46 {242.97 
0.5126} 36.042 || 65 |149.0 7.36 .62 1254.17 
0.5434} 38.204 || 66 |150.8 7.70 = |3.78 {265.79 
0.5759) 40.488 || 67 |152.6 8.05 SS9br aio 
0.6101} 42.894 || 68 |154.4 8.41 {4.13 |290.40 
0.6461) 45.423 || 69 |156.2 8.79 |4.32 {303.41 
0.6838} 48.074 || 70 | 158.0 9.18 |/4.51 /316.90 
0.7234} 50.861 41 4159.8 9.58 |4.71 |830.90 
0.7655} 53.798 || 72 |161.6 | 10.00 |4.91 1345.42 
0.810 | 56.870 || 73 |163.4 |.10.44 |5.12 |360.49 
0.855 | 60.093 || 74 (165.2 | 10.89) 3otS5ees7eu0s 
0.903 | 63.478 || 75 |167.0 | 11.86 |5.58 ~-|3892.26 
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Grams 
spuloeF.Pe fod afc | per ea: op, | Atmos- |poreq.| Ber Sa. 
Mercury.| inch. a. peancns eterna 
76 1168.8 | 11.84 | 5.82 242.6 | 1.782 26.20 |1841.74 
77 1170.6 | 12.35 | 6.06 244.4 | 1.841 |27.06 [1902.05 
78 |172.4 | 12.87 | 6.32 246.2 | 1.901 |27.94 1963.95 
79 1174.2 | 13.40 | 6.58 248.0 | 1.962 [28.85 |2027.48 
30 1176.0 | 13.96 | 6.85 249.8 | 2.025 129.78 |2092.70 
g1 1177.8 | 14.54 | 7.14 251.6 | 2.091 |30.73 [2159.62 
g2 |179.6 | 15.14 | 7.44 253.4 | 2.157. |31.70 |2228.26 
93 1181.4 | 15.75 | 7.74 255.2 | 2.225 |32.70 |2298.69 
84 1183.2 | 16.39 | 8.05 257.0 | 2.295 133.72 2370.91 
85 |185.0 | 17.05 | 8.37 258.8 | 2.366 134.78 |2444.96 
86 {186.8 | 17.73 | 8.71 260.6 | 2.430 135.86 {2520.39 
97 1188.6 | 18.43. | 9.05 262.4 | 2.515 136.97 2598.76 
ss |190.4 | 19.16 | 9.41 264.2 | 2.592 |38.11 |2678.54 
s9 1192.2 | 19.91 | 9.78 266.0 | 2.671 139.26 |2760.29 
90 1194.0 | 20.69 {10.16 267.8 | 2.753 140.47 2844.12 
91 1195.8 | 21.49 |10.56 269.6 | 2.836 {41.68 |2929.89 
92 1197.6 | 22.31 |10.95 271.4 | 2.921 142.93 |3017.80 
93 1199.4 | 23.17. (11.38 273.2 | 3.008 {44.21 |3107.85 
94 |201.2 | 24.04 /11.81 275.0 | 3.097 145.52 |3200.04 
95 1203.0 | 24.95 112.26 276.8 | 3.188 |46.87 3294.43 
96 1204.8 | 25.89 112.71 278.6 | 3.282 [48.24 |3391.06 
97 1206.6 | 26.85 |13.19 230.4 | 3.378 {49.65 |3489.99 
98 |208.4 | 27.85 113.68 282.2 | 3.476 |51.06 |3591.29 
99 |210.2 | 28.87 [14.18 284.0 | 3.576 (52.55 |3694.78 
29,92 285.8 | 3.678 154.07 |3800.75 
100 }212.0 |) 7 ooosltt 0 287.6 | 3.783 |55.60 |3909.14 
101 |213.8 | 1.036*/15.23 289.4 | 3.890 157.16 |4020.03 
102 1215.6 | 1.074*/15.79 291.2 | 4.000 [58.79 |4133.42 
103 }217.4 | 1.112*/16.35 293.0 | 4.113 |60.44 [4249.37 
104 1219.2 | 1.152*/16.94 294.8 | 4.227 |62.13 [4367.91 
105 1221.0 | 1.193*/17.53 296.6 | 4.344 63.86 |4489.09 
106 }222.8 | 1.235*/18.15 298.4 | 4.464 165.62 |4612.96 
107 (224.6 | 1.278*|18.78 300.2 |°4.587 167.41 |4739.55 
108 1226.4 | 1.322*119.44 302.0 | 4.712 169.26 |4868.9 
109 |228.2 | 1.368*120.11 303.8 | 4.840 |71.14 |5001.1 
110 |230.0 | 1.415*120.80 305.6 | 4.971. |73.06 |5136.1 
111 {231.8 | 1.463*121.51 307.4 | 5.104. 175.02 |5275.0 
112 1233.6 | 1.513*/22.24 309.2 | 5.240 177.03 |5414.8 
113 |235.4 | 1.564*122.99 311.0 | 5.380 179.07 15558.6 
114 1237.2} 1.616*/23.76 312.8 | 5.522 181.22 |5705 5 
115 |239.0 | 1.670*124.55 314.6 | 5.667 183.29 |5855.5 
116 |240.8 | 1.726*|25.73 316.4 | 5.815 [85.47 [6008.5 





* Atmospheres. 
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c ° Atmos- Pounds nerant ° ° Atmos- Pounds Saran 
Tp | baeeete TARA SEES || | oo] mane file) 
159 | 318.2 | 5.966 87.69} 6164.7 |/195 | 383.0 |13.842 |203.43/14302.7 
160 | 320.0 | 6.120 89.96] 6324.2 ||196 | 384.8 {14.139 |207.81/14609.8 
161 | 321.8 | 6.278 92 .27| 6486.8 ||197 | 386.6 [14.441 |212.25)14921 .2 
162 | 323.6 | 6.4389 94.63} 6652.8 ||198 | 388.4 |14.749 |216.77|15240.4 
163 | 325.4 | 6.603 97 .04| 6822.2 ||199 | 399.2 |15.062 |221 .37|15563.5 
164 | 327.2 | 6.770 99.50} 6994.9 |/200 | 392.0 |15.380 |226.04/15891.9 
165 | 329.0 | 6.940 |102.01) 7171.1 |/201 | 393.8 |15.703 |230.79|16225.5 
166 | 330.8 | 7.114 |104.56| 7350.7 |/202 | 395.6 |16.031 |235.61/16564.7 
167 | 332.6 | 7.291 {107.18} 7533.9 |/203 | 397.4 |16.364 |240.54/16908.8 
168 | 334.4 | 7.472 |109.84| 7720.7 ||204 | 399.2 |16.703 |245.49]17257.3 
169 | 336.2 | 7.656 [112.53] 7911.1 |/205 | 401.0 |17.047 |250.53/17614.0 
170 | 338.0 | 7.844 |115.29} 8105.2 ||206 | 402.8 |17.396 |255.67|17974.9 
171 | 339.8 | 8.036 {118.11} 8303.1 ||207 | 404.6 |17.751 |260.88/18341.5 
172 | 341.6 | 8.231 |120.98) 8504.7 |/208 | 406.4 |18.111 |266.18)18713.7 
173 | 343.4 | 8.480 |123.90] 8710.2 ||209 | 408.2 |18.477 |271.55|19091.6 
174 | 345.2 | 8.632 |126.87| 8919.5 ||210 | 410.0 |18.848 |277.01|19475.4 
175 | 347.0 | 8.839 |129.91| 9132.8 ||211 | 411.8 |19.226 |282.58/19864.9 
176 | 348.8 | 9.049 |133.00|) 9350.0 ||212 | 413:6 |19.608 |288.21|20260.5 
177 | 350.6 | 9.263 |136.15) 9571.3 ||213 | 415.4 |19.997 |293.92/20661.9 
178 | 352.4 | 9.481 |139.35) 9796.6 ||214 | 417.2 |20.391 |299.72/21069.3 
179 | 354.2 | 9.703 |142.62/10026.1 ||/215 | 419.0 |20.791 |305.57|21482.8 
180 | 356.0 | 9.929 |145.93)10259.7 ||216 | 420.8 [21.197 |311.57/21902.4 
181 | 357.8 {10.150 {149.32/10497.7 |/217 | 422.6 |21.690 |317.62/22328 3 
182 | 359.6 |10.394 |152.77|10739.9 |/218 | 424.4 |22.027 |323.78/22760.3 
183 | 361.4 |10.633 {156.32)10986.4 ||219 | 426.2 |22.452 |330.01/23198.6 
184 | 363.2 |10.876 |159.84/11237.3 ||220 | 428.0 |22.882 |336.30/23643.2 
185 | 365.0 |11.123 |163.47|11490.0 |}221 | 429.8 |23.319 |342.70/24094.3 
186 | 366.8 |11.374 |167.17/11752.5 ||222 | 431.6 |23.761 |349.21|24551 ..8 
187 | 368.6 }11.6380 |170.94/12016.9 |/223 | 483.4 |24.210 |3855.81/25015.8 
188 | 370.4 |11.885 |174.76/12285.9 ||224 | 485.2 |24.666 |3862.50|25486.4 
189 | 372.2 |12.155 |178.65/12559.6 ||225 | 487.0 |25.128 |369 .29|25963.5 
190 | 374.0 }12.425 |182.61/12837.9 ||226 | 488.8 |25.596 |376.17|26447.4 
191 | 375.8 |12.699 |186.63]13121.0 ||227 | 440.6 |26.071 |383.15|26938.0 
192 | 377.6 |12.977 | |190.72)13408.9 ||228 | 442.4 |26.552 |390.22!27435.4 
193 | 379.4 113.261 |194.88)13701.7 ||229 | 444.2 |27.040 397.40!27939.6 
194 | 381.2 {138.549 |199.13)13999.4 | | 
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XCV.— Bornine Point oF WATER AT BAROMETRIC 
PrEssuRES oF 680 MM. tro 800 MM. 


ACCORDING TO REGNAULT, BrocH, AND WIEBE 





Baro- 
metric 
Pressure 
mm. 





680 
681 
682 
683 
684 


685 
686 
687 
688 
689 


690 
691 
692 
693 
694 


695 
696 
697 
698 
699 


700 
701 
702 
703 
704 


705 
706 


708 
709 
710 


Boiling 
Point 
eC. 


96. 
96. 
96. 
.036 
.076 


97 
97 


915 
955 
996 


.116 
.156 
oad 
.237 
277 


317 
.357 
.396 
.436 
.476 


.516 
.555 


.635 
.674 


714 
153 
792 
.832 
871 


910 
949 
989 
.028 
98. 
98.106 || 


067 





Baro- 
metric 
Pressure 
mm. 





711 
712 
713 
714 
715 


716 
717 
718 
e19 
720 


721 
722 
723 
724 
725 


726 
727 


729 
730 


731 
732 
733 
734 
735 


736 
737 
738 
739 
740 





Boiling 
Poin 
°C. 


.145 
.184 
.223 
.261 
.300 


.339 
.378 
.416 
.455 
.493 


532 
.570 
.609 
.647 
.686 


724 
762 
.800 
.838 
co if 


-915 
.953 
/991 
.029 
.067 


104 
.142 
.180 
.218 
.255 


Baro- 
metric 
Pressure 
mm. 





741 
742 
743 
744 
745 


746 
747 
748 
749 
750 


751 
752 
753 
754 
755 


756 
757 
758 
759 
760 


761 
762 
763 
764 
765 


766 
767 
768 
769 
770 


Boiling 
Point 
°C 


100 


. 293 
ddl 
. 368 
.406 
.443 


.481 
.518 
.555 
. 592 
.630 


. 667 
.704 
741 
.778 
.815 


852 
.889 
. 926 
.963 
.000 


.037 
.074 
.110 
.147 
.184 


.220 
.257 
. 330 
100. 


366 








Baro- 
metric 
Pressure 
mm. 





771 
772 
773 
774 
775 


776 
Cage's 
778 
779 
780 


781 
782 


784 
785 


786 
787 


789 
790 


veh 
792 


794. 
795 


796 
797 


799 
800 


Boiling 
Point 
°C 


100 


100. 


100 


100. 


100 


100. 
100. 
100. 
100. 


100 


100 
100 


100. 
100. 


100 


100 
100 
101 
101 
101 


101 
101 
101 
101 
101 


101 
101 
101 
101 
101 


.403 
439 
475 
511 
.548 


584 
620 
656 
692 
. 728 


. 764 
.800 


872 
.908 


944 
.979 
.015 
.051 


.O87 


.122 


.158 
.193 
. 229 


264 


.300 


.335 
.370 
.406 
441 
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°C. 


XCVI.— Vapor TENSION or MERCURY 
Ramsay AND YounG, J. Cue. Soc. 49, 37 ; 1886 


Inm. 





40 


60 
70 
80 
90 
100 
110 
120 
130 
140 
150 


0.0008 
O15 
.029 
.052 
.092 
.160 
.270 
.445 
-719 
.137 
. 763 
.684 
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XCVIL.— Vapor TENSION OF MrERcURY 








eG. 





160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
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4.013 

5.904 

8.535 
12.137 
17.015 
23 .482 
31.957 
42.919 
56.919 
74.592 
96.661 
123.905 





Lee 





280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 


157 


1983 


246 


304. 
373. 
454. 
546. 
658. 
785. 
930. 


1096 
1283 


.378 
982 
. 704 
794 
528 
277 
715 
515 
107 
330 
22 

me 


°C. 





400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 


mm. 


1495.60 
1733.79 
2000 . 21 
2298.80 
2628.79 
2996 .06 
3399 .50 


3843.68 - 


4327.14 
4856.74 
5434.99 
6059 .16 
6736.60 


CAILLETET, CORLARDEAU, AND RiIviERE, C. R. 130, 1585; 1900 





Atm. 


13.8 
22.3 
34 





eC. 


700 
750 
800 





Atm. 


50 
72 
102 


°C. 


850 
880 


Atm. 


137.5 
162 
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EQUIVALENTS OF METRIC AND CUSTOM- 
ARY (U. 8.) WEIGHTS AND 
MEASURES 


STANDARDS OF WEIGHTS AND MEASURES *# 


By the concurrent action of the principal governments of the world an 
International Bureau of Weights and Measures has been established near 
Paris. Under the direction of the International Committee, two ingots were 
cast of pure platinum-iridium in the proportion of nine parts of the former 
to one of the latter metal. From one of these a certain number of kilo- 
grams were prepared, from the other a definite number of meter bars. 
These standards of weight and length were intercompared, without preference, 
and certain ones were selected as International prototype standards. The 
others were distributed by lot, in September, 1887, to the different govern- 
ments, and are called National Prototype Standards. Those apportioned to 
the United States were received in 1890, and are kept by the Bureau of Stand- 
ards in Washington, D. C. 

The International Standard Meter is defined by the distance between two 
lines at 0° Centigrade, on a platinum-iridium bar deposited at the Inter- 
national Bureau of Weights and Measures near Paris, France. 

The International Standard Kilogram is a mass of platinum-iridium de- 
posited at the same place, and its weight in vacuo is the same as that of 
the Kilogramme des Archives. 

The International Standard Meter and Kilogram are the fundamental 
standards for the United States. 

The liter is equal to a cubic decimeter, and it is measured’ by the quantity 
of distilled water which, at its maximum density, will counterpoise the stand- 
ard kilogram in a vacuum, the volume of such a quantity of water being, as 
nearly as has been ascertained, equal to a cubic decimeter. 

The grain Troy is the same as the grain Avoirdupois, and the pound Avoir- 
dupois in use in the United States is equal to the British pound Avoirdupois. 

The nautical mile adopted by the U. S. Coast and Geodetic Survey many 
years ago is defined as the length of a minute of arc.of a great circle of a 
sphere whose surface equals that of the earth (Clarke’s Spheroid of 1866). 


* Quoted from Smithsonian Physical Tables, 3d Ed., 1904. 
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XCVIIL — FunDAMENTAL EQUIVALENTS * 


39.37 inches (law of July 28, 1866). 
3639 meter. 

ee 5924277 grams. 

256§ pound avoirdupois. 

231 cubic inches. 

2,150.42 cubic inches. 


1 meter 

1 yard 

1 pound avoirdupois 
1 pound troy 

1 gallon 

1 bushel 


ll Il J | y I 


All lengths, areas, and cubic measures are derived from the international 
meter, the legal equivalent being 1 meter = 39.37 inches (law of July 28, 
1866). In 1893 the United States Office of Standard Weights and Measures 
was authorized to derive the yard from the meter, using, for the purpose, the 
relation legalized in 1866, 1 yard equals $§37 meter, and the customary 
weights are likewise referred to the kilogram (executive order, approved 
April 5,1893). This action fixes the values, inasmuch as the reference stand- 
ards are as perfect and unalterable as it is possible for human skill to make 
them. 

All capacities are based on the practical equivalent 1 cubic decimeter equals 
1 liter. The decimeter is equal to 3.937 inches in accordance with the legal 
equivalent of the meter given above. The gallon referred to in the tables 
is the United States gallon of 231 cubic inches. The bushel is the United 
States bushel of 2,150.42 cubic inches. These units must not be confused 
with the British units of the same name which differ from those used in the 
United States. The British gallon is approximately 20 per cent larger and 
the British bushel 3 per cent larger than the peeing te units used in this 
country. 

The customary weights derived from the international tale: are based 
on the value 1 avoirdupois pound = 453.5924277 grams. This value is 
carried out farther than that given in the law, but is in accord with the latter 
as far asitis there given. The value of the troy pound is based upon the rela- 
tion just mentioned and also the equivalent 7§§3 avoirdupois pound equals 1 
troy pound. . 


* Quoted from Table of Equivalents, U.S, Bureau of Standards. 
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TOMARY Units From 1 To 10* 
LENGTHS 

Inches. Millimeters. Inches. Centimeters. Feet. Meters. 
0.03937 = 1 C2393 =" “I 1 = 0.304801 
0.07874 = 2 O:78745— 2 2 = (0.609601 
O:LTSsl1s= 3 1 OU L 3 = 0.914402 
0295748) = 4 Peis 32808 == en 
0.19685 = 5 125748 == 4 4 == Telegu 
0=23622' = 6 120680 = 7.0 5 ==) 5240038 
0227559 = a 2 =i oO USUUL 6 = 1.828804 
0.31496 = 8 2eAaB02E =O 6256167. =42 
0235433") = 9 DEE (ate! bas ed § 7 = 2.133604 
1 a 2. 4001 3 ey AWE 8 = 2.438405 
2 = 50.8001 Sa 4960== . 8S 9 = +21 /4a200 
3 ss 76,2002 Se Bees 9° 34250%=.8 
4 == 101.6002 4 = 10.16002 Melo tl2o5os== ie 
5 as 003 5 = 12700038 16.40417 = 5 
6 =" 152.4003 6 =e Leese 19.68500 = 6 
7 = 177,8004 ts = 17.78004 22.96583 = 7 
8 = 203.2004 8 = A) co2004 26.24667 = 8 
9 === 228.6005 9 = 22.86005 DOES 2D oe 

U.S. Yards. Meters. U.S. Miles. Kilometers. 

ul = ().914402 0262130 1 

ht OOS6LL) i=1 '1 1 = 1.60935 

2 = 1.828804 1.24274 -= 2 

2.187222;-=—=..2 1.86411 »= So 

3 = 2.743205 2 3.21869 

BizoUsos =n 3 2.48548 |= 4 

4 — a ws Fhe Ur 3 == 4.82804 

4.374444 = 4 Svl0685 FS 5 

5 6 45/2009 Tied ghey 6 

5.468056 = 5 4 = 6.43739 

6 = 5.486411 4.34959 = 7 

63561667 =—& 6 4.97096 = 8 

7 = 6.400813 5 = 8.04674 

TiUONZIO. 22 -t webu 2c0 1 9 

8 8s OlLoZlo 6 = 9.65608 

8.748889 = 8 7 = 11296545 

9 = 8.229616 8 = 12.87478 

9.842500 = 9 9 = 14.48412 





* Table of Equivalents, U. S. Bureau of Standards. 
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AREAS 

Square Square Square Square 
Inches. Millimeters. Inches. Centimeters. 
VI001L565 == 1 0271550°= - 2 
0.00310) = 2 023100" =ae 2 
0.00465 = 3 0.4650 = 3 
0.00620. = 4 0.6200 = 24 
ule 1 ore 5 OF Fo =O 
0.00930 = 6 0.9300 = 6 
OZ01035 "= 7 1 mek A Has Hap 
EOI 241)" 8 10850 eed 

Del ogo = 9 122400" = 

ih = 645.16 1.3950 = 9 

2 any 200 38 2 = 19.903 
3 = 1,935.49 3 i OOD 
4 = 2,580.65 — 4 == 25 USUe 
5 = 0,225.81 5 ES) eo 
6 == n3.010 508 6 rts Ak) 
7 — 4516:14 7 = 45.161 
8 = 45161 :30 8 = 51.613 
9 = 5,806.46 9 = 755,065 
Square Square Square Square 
Yards. Meters. Miles. Kilometers. 
1 = 10.8361 ). 3861 = 1 
119602 >=*1 aya yr ee 

2 = 1.6723 1 = 2.5900 
2.39205 j=. 2 11583. eae 

3 =! 2.5084 1.5444 = 4 

She ilels apts as) 12930592220 

4 = 3.3445 2 errr te bi) 
4.78389 = 4 Be) 00s ao 

5 ==.4,1807 is COA, 
5.9799 = 5 3 = 7 A006 
6 = 5.0168 3.0888 = 8 

1h e215. 8529 3.4749 = 9 
tao =.6 4 e=" 1073000 
8 = 6.6890 5 = 12.9500 
§. 374902 5= 17 6 = 15.5400 
9 ae O202 7 ea 1S. 100 
9.5679 = 8 8 ca PANES 8) 
10.7639 = 9 9 ae 2575100 




















Square 
Feet. 


ODBDNOT PWNE 


. 764 
.528 
. 292 
.055 


.819 


.583 
347 
a A 
.875 


> 
a 
ta 
oO 
na 


et 
on > bw 


22 


COMTI ABTA R WHNH 


.471 


942 


413 


. 884 


.355 
.826 
s2O7. 
. 768 
. 239 


ll i tl ll 


Hoi de uel 


ll it it ll 


OMDNMOaA PWNrF CCCCC C°C°c eo 


to i tl 


I tl tl ll 


WW ll 


I wt wd 


Square 
Meters. 


.09290 
. 18581 
: 27871 
.37161 


.46452 
. 55742 
.65032 
. 14323 
83613 


Hectares. 


0.4047 
0.8094 
1 

1.2141 


1.6187 


VOLUMES 

Cubic Cubic Cubic Cubic Cubic Cubic 
Inches. Millimeters. Inches. Centimeters. Feet. Meters. 
0.000061 = 1 0.0610 = 1 1 =="), O2csz 
0.000122 = 2 a 220 2 2 = 0. 05002 
0.000183 = 3 Ue lLool = 3 3 = (0.08495 
0.000244 = 4 0.2441 = 4 4 A aa a 
0.000305 = 5 075051 == 5 5 = 0) 14159 
0.000366 = 6. OvsoGl = 6 6 = 0.16990 
0.000427 = i Woh = 7 tf =) 0, 19872 
0.000488 = 8 O-48S2.— 8 8 = (222654 
0.000549 = 9 0.5492 = 9 9 = 0.25485 
1 == OG Rs toy ay 1 —— eta OS te 4 obo 14 == 

2 YAY eS 2 ee) Lito 70,629 = 23. 

3 ==) 49516155 3 = 49.1615 105.943 = 3 

4 == 65,548.6 4 ean Oly. D480 141.258 = 4 

5 ==; 81935 ..8 5 = peo lk. vooS 1eGeo1e.=="0 

6 =79'98),323.0 6 Se aU) 2b S87 = .6 

7 re HO. 1.-|o 7 SATA 7 101 DAL 201 =O T7 

8 — ted Wes} BAO? a 8 =PH31.0973 282.516 ="8 
9 = 147,484.5 9 = 147.4845 31728307= +9 

Cubic Cubic Cubic Cubic Cubic Cubic 
Yards. Meters. Yards. Meters. Yards. Meters. 
1 = 0.7645 4 = o70582 (cGAla 346 

| es dra? ae 5 =e ey SD 8 =n"6NL165 
2 = DOL Dy 2315.52. 4 9 = 6.8810 
2-6159' = 2 6 = 4.5874 9.1566. 77 

3 os 20. Seooor =" O 10.4635 = 8 
RiozaS == 3 7 Pray Pa rested by, Lis 7764. 9 
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CAPACITIES 
Milliliters. U.S. Liquid Milliliters. U.S. Apothe- U.S. Apothe- Milliliters. 
(cc.) Ounces. (cc.) caries’ Drams. | caries’ Scruples. (ce:) 
1 = 0:03381 ik ==§ Qe 2s05 OVSl 1S et 
2 aay UOT 0S 2 == 5 (0410 1 ==, 1.2322 
3 = 0.10144 3 =O Sil i5 1.6231 = 2 
4 == (0713526 3.0901 == ark 2 = 2.4645 
2.43846 = 3 
5 == 010907 4 ==y1 1.0820 3 ==), 41 0967 
6 = (0.20288 5 Stl wooo 3.2461 = 4 
7 = (0.23670 6 == ob O23 1 4 = , 4.9290 
8 = (0.27051 7 = 1.8936 4.0577. =peg 
9 = 0.30432 7.3934 = 2 4.8692 = 6 
5 == sles 
ee) J Lbs ae 8 Se OF L 5 .6807= hae 
DO ad 7 =r, os 9 = 2.4346 6 =) /7 3934 
88.721 =) 8) 11 .D901> =s95 6.4923. =o. Gy 
M200. ee) 142/869 404 zi ==) 1816257 
4. 3088) =e 
Tat O00. 2s D 18.4836 = 5 8 ==) * Osooue 
177.442 =e ae gl — Tao 9 = 11.0901 
207 .016 == pit? | 20 ied (2 eee 
2a0L 000) = 2.25: 29 Diol = =aeo 
266.163 = 9 Bey (ie ee) oh) 
yO, Liters. a tas Liters. Gees Liters. 
- = 0.94636 0.26417 = 1 0.9081 = iene 
1.05668. All 0.52834 = 2 1 = ASO Lt eae 
Z =i. 892/72 DeYeL bia == 3 1491622 =e 
el OO 2 Mae 1 = 3.78543 2 spe ey 
Qi kane, =e 
3 =. 2.80908 1.05668 -=5 4 3 ees pW ey 
Shee os) 1 o2U0sDe=—5 Db 3 0S244—=—u ee 
4 =O OO4D 1,68502s=--6 4 = 4.4049 
Ae20iea =. 4 1284919 = 7 4.5404 = 6 
5 = 4.738179 2 =seDeyeorUss 5 =P OUGL 
eds 5.4485 = 6 
De2oo4 Lee=— 70 Delors mio 6 = 6.6074 
6 == D'UTSLD 2G OD =- ao 6.3569° = 7od 
6.34009 = 6 3 == bieoouol rf = 972 (S06 
7 = 6.62451 4 == 1512174 1.20463 eee 
8 = 8.8098 
1.096 Sa 17 5 url Sau (y. 8.172, =s a9 
8 = 67 !57088 6 ee aL 9 =, 99,9110 
8345345 = 68 7 = 26.49804 
9 LG os 8 == 30. 28348 
9 a= 9 9 = 34.06891 


.51014 




















U.S. Pecks. 


.11351 
. 22702 
.384053 
.45404 


SrOore 


.56755 
.68106 
19457 
. 90808 


.02157 


ooo oc RP OND Fe 


U.S. Bushels 


per Acre. 


1 
1.14840 
2 


2.29680 
3 
3.44519 


See aL an aah at 


t i i tl 


Hei i td 


ll fl ll 


CAPACITIES (Continued). 


Liters. 


Dekaliters. 





1 0.8810 
2 1 
3 1.7620 
4 2 
5 2.6429 
6 3 
We ay ate 
8 4 
8.80982 4.4049 
9 5 
17.61964 5.2859 
26 .42946 6 
35 . 23928 6.1669 
44 .04910 vf 
52 .85892 7.0479 
61 .66874 7.9288 
70 .47856 8 
79 .28838 9 
Hectoliters U.S. Bushel 
per Hectar. per Acre. 
0.87078 4 
a 4.59359 
1.74156 5 
2 5.74199 
2201233 6 
3 6.89039 


aba essen bes Bat ee ile 


te i wll 


ll i i We dl 


il ll 


tl ll 
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U.S. Pecks. | U.S. Bushels. Hectoliters. 


1 
1.1351 
2 
2.2702 


3 
3.4053 
4 
4.5404 
5 


5.6755 
6 
6.8106 
7 


7.9457 

8 

9 

9.0808 
10.2159 


Hectoliters 


per Hectar. 


3.48311 

4 
4.35389 
5 


5.22467 
6 








.83774 


WOWnd 


14. 
17. 
193 
22.70194 
25. 


U.S. Bushels 


per Acre, 


i 
8 
8.03879 


©© 


9.18719 
10 .33558 


Hale gilt ft ei i ll ll wl tl ti 
KH poo 


BR GO © bo 


Hoi i tel 


.35239 
. 40479 


.05718 


-40957 
. 76196 


.11436 
.46675 


NOLS) Se fel 


.81914 


17154 


owonronc 


Hectoliters 


ll I th 


ll Il Il 


per 


Hectar. 


6.09545 
6.96622 
uf 


7.83700 
8 
9 
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MASSES 
Grains. Grams. pees Grams. | ak Grams. 
1 = ().06480 02035215 1 0.038215) 1 
2 == (). 12960 0.07055 = 2 0.06430 = 2 
3 = 0.19440 0, 105322== 3 0.09645 = 3 
4. == 0725920 0.14110 = 4 0.12860 = 4 
5 = (0.323899 Oe A A 5 0.160757 5 
6 = (0.38879 0521164. = 6 0.19290; = 6 
7 = (0.45359 0.24692 = 7 0 .225068=— 7 
8 = 0.51839 Qv.282190— 8 0.257210 8 
9 == () 58519 O.o1¢47 c= 9 0.28936 = 9 
tpp4324= 21 1 = 28.3495 1 = $1.10348 
30.8647 = 2 2 =  56:6991 2 =  62.20696 
46.2971 =. 3 3 = 85.0486 3 = 938.31044 
61.7294 = 4 4 = llosovol 4 = 124.41392 
2 Guk01S =! 5 == 141737476 5 == 155800740 
O24 1) = 6 6 = 170.0972 6 = 186.62088 
1052026552] 1 i = 198.4467 7 == 27 foto 
123.4589 = 8 8 == 220 ad Oe 8 = 248°.82785 
Roted ea} 2 keane 9 ae ZOOM t 9 == 2/9.931338 
Ee is Kilograms. Troy Pounds. Kilograms. 
1 ==. 0245309 1 == “Qo loce 
2 =O SO7IS 2 =. 0.74645 
22 204625 P= 2.07923 2a 
3 ==) 1.36078 3 ss Liite73 
4 Sain dees Lao & & = 1.49279 
4,40924.= 2 5 = ad Oem 
5 ==) .\2,. 20796 §. 00S 4 Dry = 
6 =o 2 12155 G> == 2.23045 
6.613874) ==2 3 7 rn mee ee! 
7 aa | cared Wey a) 8 = 2.98593 
8 = 3$.62874 8.03769 > == *3 
8.81849 = 4 9 = $500918 
9 = 4.08233 10.71691 *== 4 
11.02311 = 5 13.39614 = 5 
15222773 5 =. 6 16°07537 7 =a 
1p aozo@oes et 18:.75460 > =e, 
17.638698 = 8 2143383. "==Fa5 
19.84160 = 9 24. 11306) =2ome 
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EQUIVALENTS OF METRIC AND BRITISH 
IMPERIAL WHIGHTS AND MEASURES* 


STANDARDS AND FUNDAMENTAL EQUIVALENTS 


The meter is the length, at the temperature of 0°C., of the platinum- 
iridium bar deposited with the Board of Trade. 

The present legal equivalent of the meter.is 39.37079 inches. If a brass 
meter is, however, compared, not at its legal temperature (0° C. or 32° F.), but 
at the temperature of 62° F., with a brass yard also at the temperature of 62° 
F., then the apparent equivalent of the meter would be nearly 39.382 inches. 

The kilogram is the weight in vacuo at 0° C. of the platinum-iridium 
weight deposited with the Board of Trade. 

The liter contains one kilogram weight of distilled water at its maximum 
density (4° C.), the barometer being at 760 millimeters. 


C.— Merric.tTo IMPERIAL 


LINEAR MEASURE 


millimeter (mm., .001 m.) 
centimeter (.01 m.) 
decimeter (.1 m.) 

meter (m.) 


0.03937 inch 
0.39371 inch 
3.93708 inches 
39 .37079 inches 
3.28089917 feet 
1.09363306 yards 
10 .93633 yards 
109 .36331 yards 
0.62138 mile 
6.21382 miles 
0.001 mm. 


dekameter (10 m.) 
hectometer (100 m.) 
kilometer (1,000 m.) 
myriameter (10,000 m.) 
micron 


Hi tiittiaad 


SQuARE MEASURE 
sq. centimeter 
sq. decimeter (100 sq. centm.) 
sq. meter or centiare (100 sq. dem.) 


0.15501 sq. inch 
15.50059 sq. inches 
10 .76430 sq. feet 

1.19603 sq. yards 

119 .60333 sq. yards 

2.47115 acres 


are (100 sq. m.) 
hectare (100 ares or 10,000 sq. m.) 


Cupic MEASURE 


Ie we ed 


0.06103 cub. inch 
61 .02705 cub. inches 
35.31658074 cu. feet 
1.30802151 cu. yards 
* Quoted from sheets issued in 1890 by the Standard Office of the 
British Board of Trade. 


cub. centimeter (c.c. or 1,000 cubic millimeters) 
cub. decimeter (c.d. or 1,000 e.c.) 
cub. meter or stere (1,000 c.d.) 


| | 
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MEASURE OF CAPACITY 


0.06103 cub. inch 
06102754 =a 
0.07048 gill 
0.17608 pint 
1.76077 pints 
2.20097 gallons 
2.75121 bushels 
3.43901 quarters 


milliliter (ml., c.c. or .001 liter) 
centiliter (.01 liter) 


deciliter (.1 liter) 

liter (1,000 c.c. or cub. decimeter) 
dekaliter (10 liters) 

hectoliter (100 liters) 

kiloliter (1,000 liters) 


et eh eee 


I 


microliter 0.001 c.c. 


APOTHECARIES’ MEASURE 


cubic centimeter (1 gram weight of 
water) 0.03527 fluid ounce 

0.28219 fluid drachm 

15.43235 grains weight 


0.01693 minim 


Hoi | 


cubic millimeter 


AVOIRDUPOIS WEIGHT 


milligram (mgr.) 0.01543 grain 


centigram (.01 gram) 0.5432 
decigram (.1 gram) 1.54324 grains 
gram 15.4382385 “ 


5.64383 drams 
3.52739 ounces 
2.20462125 pounds 
15432.34874 grains 
22.04621 pounds 
1.96841 ecwt. 
)..98420591 ton 


dekagram (10 gram) 
hectogram (100 gram) 
kilogram (1,000 gram) 


myriagram (10 kilogram) 
quintal (100 kilogram) 
millier or ton (1,000 kilogram) 


CST Steele at Aleit sale 


TROY WEIGHT 


gram = 01).03215073 oz. Troy 
= 0.64301 pennyweight 
= 15.43235 grains 


APOTHECARIES’ WEIGHT 


= 0.25721 drachm 
0.77162 scruple 
15.43235 grains 


|| 


gram 


ll Il 
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CI.— EQUIVALENTS OF BRITISH IMPERIAL 
AND METRIC WEIGHTS AND MEASURES 


STANDARDS AND FUNDAMENTAL EQUIVALENTS 


The yard is the length at 62° F. marked on a bronze bar deposited with the 
Board of Trade. 

The pound is the weight of a piece of ene weighed in vacuo at the 
temperature of 0° C., which is also deposited with the Board of Trade. 

The gallon contains 10 lb. weight of-distilled water at the temperature of 
62° F., the barometer being at 30 inches. The weight of a cubic inch of 
water is 252.286 grains. 


IMPERIAL TO METRIC 


LINEAR MEASURE 


furlong (220 yards) 
mile (1,760 yards) 


201 . 16437 “ 
1.60931493 kilometers 


inch = 25.39954113 millimeters 
foot (12 inches) = 0.30479449 meters 

yard (3 feet) = 0.91438348 “ 

pole (54 yards) == O29 Ub ay 

chain (22 yards or 100 links) = 20.11644 fs 


SQUARE MEASURE 


square inch 
square foot (144 sq. in.) 
sq. yard (9 sq. ft.) 


6.45137 sq. centimeters 
9.28997 sq. decimeters 
0 .83609715 sq. meters 


perch (804 sq. yd.) = 25.29194 4 Wy 
rood (40 perches) = 10.11678 ares 
acre (4,840 sq. yds.) = (0.40467 hectare 


sq. mile (640 acres) 258 .98945312 hectares 


Hl 


CUBIC MEASURE 


16.38617589 cub. centimeters 
0.02832 cub. meter 

28.31531 cub. decimeters 
0.76451342 cub. meter 


cubic inch 
cubic foot (1,728 cub. in.) 


loi i ll 


cubic yard (27 cub. ft.) 
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* MEASURE OF CAPACITY 


141.983 cubic centimeters 
1.41983 deciliters 
0.56793 liter 
1.13586 liters 
4..54345797 liters 
9.08692 ae 
3. 
a. 


gill 


pint (4 gills) 

quart (2 pints) 
gallon (4 quarts) 
peck (2 gallons) 
bushel (8 gallons) 
quarter (8 bushels) 


63477 dekaliters 
90781 hectoliters 


col dts jl: dee Hoke 


APOTHECARIES’ MEASURE 


gallon * (8 pune or 160 fluid oz.) = 4.54346 liters 

fluid ounce f. 5 (8 drachms) 28.39661 cub. centimeters 
fluid drachm f 3 (16 minims) BibApSB. ne 
minim, M (0.91146 grain weight) 0.05916. macs i? 


lt tl 


AVOIRDUPOIS WEIGHT 


grain = 64.79895036 milligrams 
dram = 1.77185 grams 

ounce (16,.drams) ars FO 

pound (16 oz. or 7,000 grains) = 0.45359265 kilogram 
stone (14 pounds) = (0750000 x 
quarter (28 pounds) == 32270059 f 
hundred weight (112 pounds) = 50.80238 ee 


0.50802 quintal 


ton (20 cwt.) 1.01604754 millier or tonne 


TROY WEIGHT 


31.10350 grams 
1. 55517 6§ 


Troy ounce (480 grains } avoir.) = 
pennyweight (24 grains) = 


APOTHECARIEN’ WEIGHT 


ounce t (8 drachms) = 31.10350 grams 
drachm 3i (3 scruples) = 3.88794 a 
scruple Oi (20 grains*) = 1.29598  “ 


* The Apothecaries’ gallon is of the same capacity as the Imperial gallon. 

t The Troy grain is of the same weight as the Avoirdupois and Apotheca- 
ries’ grain. 

t{ The Apothecaries’ ounce is of the same weight as the Troy ounce. 
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THERMOCHEMISTRY 


CII. — THERMOCHEMICAL UNITS 


THE SMALL CALORIE is the amount of heat required to raise the tempera- 
ture of one gram of water one degree centigrade (from 0° to 1°, 4° to 5° or 
15° to 16° being used, giving slightly different values). 


THE LARGE CALORIE is the amount of heat required to raise the temper- 
ature of one kilogram of water one degree centigrade. It is therefore one 
thousand times as large as the small calorie. 


THE British THERMAL Unit (B.T.U.) is the heat required to raise the 
temperature of one pound of water one degree Fahrenheit. As one kilogram 
is equal to 2.20462 pounds, and one degree centigrade is equal to % degree 
Fahrenheit, the large calorie is 3.96832 (2.20462 x #) times as great as the 
British Thermal Unit, the small calorie being .00396832 times the British 
Thermal Unit. : 


Tue Heat or ComBustion of a substance is the number of small or large 
ealories of heat evolved during the combustion of a gram ora kilogram of the 
substance. 

Using the English weights and measures it is the number of B. T. U. of 
heat evolved during the combustion of one pound of the substance. To 
convert the former into the latter value the number of calories must be 
multiplied by 1.8 (3.96832 + 2.20462). 


Tue Heat or Formation of a substance is the number of calories of heat 
evolved or absorbed when a gram molecular weight of the substance is formed. 
When heat is absorbed the value found is negative. 
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Name. Formula. oC. ee dee 
Aluminium 
CAIDICES) ele ees Ala; Gega eee 15 | solid 
chloride... ....0....4% Ak Glarveecy ce te coin 15 | solid 
PAS POS Pee oe be Rirel ol bert wena atin Ace yb ne ey. les = oy dil. sol. 
TMGTIe ar ete ee All I's... nee ees 15 | dil. sol. 
hydroxide... Suuwscl 4. A Osi soeece eee 15 | solid 
OXMIO UMMiis 2 cents Alot Opinio feeeree 15 | solid 
BU Teates—- oucndee ae as Als, Sis, O25. $e eee 15 | solid 
ESS BUNT OELT OF ay Als, Sie, Os, Hyp, o 15 solid 
Sulphate: & 02... @1g7h Als eSs Oe irueb. Con 15 | dil. sol. 
sulphide’..&.../.,. 0"! Als Ssacp. Le ieie e 15 | solid 
Ammonia Ni Haris. eee 15 | gas 
mS oir iag 0) oe Uae oe a er | liquid 
Ammonium 
bi-carbonate.......... Ne ae ee 15 | solid 
it bertinaes tseil ladetek i-th: Sere anes eee dil. sol. 
broniide yh ditto N Ho EUBr ye ctyeus el dsvveel ee 
a CWE detiieoccae «bier NH, Bry aon. 4gee Poles oe ee 
Ghi onidey ey: fadeetd- 6a N, toa Cl thie cat. 15 | solid 
COLhY avait OE RARGOIES 4c :ebidd sereabele cleo ee lane ee dil. sol 
Pe tates ce ee Ne NHs, HCli. oo) el e. 
5 Rh dg cee Lane ot NU, Clie h is ee coe) a. ae ee 
Auoridens Vane: Ne Hayhecie 0. es 15 | solid 
SLT, Bt) Sb, ee SOROS ae dil. sol 
PS OtOXidG setae ete IN. Oe in ee 15 | solid 
OR Ae Tony fej) ad eoekens Bid. ete dil. sol 
iodide 24%, oi': Po, dig NHg HI». ted tidied sald. shee oe 
mY MOE? 1. FONT Nig, Dale cles onli oe ieee 
NIGPALE ese No, Ha, Qik dL ok. Re Se Perens 
nitrite Patiae cletere? a Melos te dee No, Hy, Oz oe, & a obie! one cl eufuetiemenene: 60) emt Reni aaenene 
acid sulphate......... Ne, Caer ree 15 | solid 
he ae eter ne fea rare ee ne ee ee dil. sol 
sulphate eas. .s stan ING otis, Da. eee 15 | solid 
a os ine alg eh ad ee ee a ee. Seen dil. sol 
SD NIGG hia ee eh IN etl © eect 15 | solid 
SR aes Ra Me. eas Seana y So we, RM he Se ra eRe tas | dil. sol. 
Antimony 
COIOLIdE trv eata. Sb; Clies s stone. 15 | solid 
. penta-....... She Chie ae ee 15 | liquid 
ce Me eh ane lvoe ae oe oka oe a eee solid 
PUNTO Gone et eke Db, Ksvs oe 15 | dil. sol. 
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Calories. 


232,000 
161,800 
238, 100 
275,220 
301,300 
392,600 
767,500 
927,420 
879,700 
126,400 

12,000 

21,000 


208,600 
202,300 
45,020 
65,350 
76,800 
72,800 
41,900 
75,790 
101,250 
99,750 
88,800 
90,000 
43,460 
49,310 
88,060 
64,950 
244,600 
245,100 
283,500 
281,100 
40,000 
36,700 


91,400 
104,500 
104,870 
136,680 
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Name. Formula. ere ah de Calories. 
Antimony 
hydride (stibine)..... Linge ge Se 15 | gas 86,800 
| FS a: Ban | eae 34,270 
vol. 
Se ey lee. {ae 33,980 
press 
LCL Aas Scere a ae EiDorles: ca fe or eae 15 | solid 166,900 
vera iP api geen ae Bas On asc rae 15 | solid 231,200 
ers WEST tha ge Date... c kas ve wee 15 | solid 34,400 
Arsenic 
PPO UO tide ok. cs. ols sa AS. laste ee hse Cel Sars liquid 71,380 
RT a he a ke vis's scpaccae as 15 | solid —71,500 
hydride (arsine) ...... Ups The a oe cae ar uA 15 | gas 44,200 
mide. Li. lowe $1) 5.0. Nay, Clete ox tents os 15 | solid read 
es ace. yeah eh oie cs'g as isl 2 ake he vial) ole as > dil. sol. 148,900 
Dee Gl ben eae 2 <x. <s. te BCD Ex. ois ae cE oh 15 | solid 219,400 
IRE Ria Tae aR geal ee Oa dil. sol. | 225,400 
Auric 
RESP ENG Ree e's tle + os AuvCls tia esas. 15 | solid 22,800 
“gee a RE Ee air coe ine ae Dn dil. sol 27,200 
Odi) o) Cees Alls, Ons. eed os) 15 | solid —11,500 
Aurous chloride......... ATIC ee et. ang 15 | solid 5,800 
Barium 
Lota. LP a a a 138, Osos ey ay 15 | solid 286,300 
BUCO Me og ck ae Bas -Clee 2 vane. 15 | solid 197,100 
Te eee) Pe as os dil. sol. 198,300 
POCO tek cs yoke axe Ba lec o) Geese « 15 | solid 224,000 . 
ole Rages oP DI ns at ir RY ee dil. sol. | 221,500 
Wings eUChy pane a Dag en be ee td (i solidas 37,500 
hydtoxide............. =, vets Rave Oe Ok On one 109,550 
NESTE Di, Sheds 50 in a's BOs 9 IN 9 ett aad Reid 15 | solid 149,400 
STE oS ee aC) Cree ia deo 15 | solid 133,400 
Ee et Oh. dd woe] Dees dil. sol. 161,500 
SE OR ee es Bay Oa 69 visit veld oe 15 | solid 145,500 
BBLAQIOG 6 oe iuidinn. > s -.? atts ND eee Ue 15 | solid 69,900 
STRONGER ad ce. |. Bass Os....30.") 2 15 | solid 328,100 
ST YCLiN G7: en ek ee ins Fa ket Oars ot koe 15 | solid 339,400 
GMODIIC.”. tos ples oc» ELA ae as foe hes tat 15 | solid 102,900 
ER A ee. hak bae lool ss dil. sol. 109;800 
Beryllium 
TUE ES BIO Clete setae gt 15 | solid 155,000 
EG SN Rn ene) nes dil. sol. 199,500 











484 CHEMICAL ANNUAL 
Name. Formula. peek Physical 
Bismuth 
CHlOndes «stores ti. eee Bis Clevccueeeen ere) eee solid 
MARDI ry. vdeo Biy Os,-Hgvise ca to eee solid 
ce). 7a POR dE aR ea Bis, Og. 59 =, (eee eee solid 
Boron 
CHIOTIde sre gee nt hate B, Cl yaaevenee cared 15 | gas 
ue here (0 [RE ae, eee Mie |B oe Bi ykyeesce Ore 15 | dil. sol. 
Dia feta eee aa ee he Bek Bec 0377.4 ae ee ee 15. | solid. 
5A BE RMth eas ts Mis Dom WRAP Rey Meare on de A” dil. sol. 
RUPIGG trai ae ue h yorh Bs} Sas oct: eae 15 | solid 
Cadmium 
BAEDONALE) cage oe <b a Od, CA Osa eee 15 | solid 
PINOLIGG 4 oad cst Ye iene Ga Clas. snes nee 15 | solid 
Bre Sse SUTTON A. c.Sdl oe Pate lcs tc ens Se dil. sol. 
Pe OTE Ever, hn hi oe Gd, Gow Nave hin eee: 15 | solid 
: abN YS rah TS COUN ee rep Re rareetes 8 Sale Calls ov ee eee 15 | dil. sol. 
eS (at WR OM Ae apaniiden Ae Gd Or Ae ores wate: 15 | solid 
Bia Leet... seen eee CdS. O fer er 15 | solid 
Bee ARE RG ey) oh, «ba | oe Me as ae ee eee ae dil. sol. 
BLOG Sig. cea «a Gd ste tes 15 | solid 
MeN UTICeG hie eh cas Cid Le e+ ees 15:5 eohia 
Cesium 
CATDOOALE. oe ie we CssO; COe eon ie 6 oo 
J Pair, en Oe ah be Sala Cse, C, O; S) Boie. eevee pooye tel celg ec tes toe ott eee ee 
carbonate, bi- ........ Cs; HCl Ose, Sail) 
ee apenas sae CsOH; COe. i). 2 aS. 
BRIQTIGG HE Is) tea. tcl aes Os; Ch a VAS ee 
TVR CD a. teria: peor Gs2O; H20.0. oo 5.) a oe ee 
oxide mon- Ose pO EY As ee 
SEN ag ali rl Cs2Oz, Oeil is. Mil bee ee 
Pe OmLAtre. some teh <} Cs20s, 0. SEE Oe oe Lo 
Calcium 
aluminate, mono-..... Ca, Ale, Ogse. oleh 8te) Tbe seald 
ane: di-.. Pas eke OM Caz, Aly, O; Sete Se 15 solid 
F trie!) / 41 Cag, Ale, Oot. .2 58 15 | solid 
aluminium silicate ....| Cas, Ale, Siz, Oro.....| 15 | solid 
carbides, ... AMiG.. G Cag Genk soexnteee 15 | solid 
éanbonate,..J/I08...5 Ca; Gy Ogee a 15 | solid 
ehioride.|.. UUeR LS Ga, Chis. ieee ae 15 | solid 
BER AOS 1 OR ttl, ahr tan niet anes Paes _.| dil. sol. 
éyanide, |. ti i. Ca, Gs Naw naucdine® 15 | dil. sol. 
HUGTINGS §. ne Oe Os. hea er ac eee: 15. | solid 


Calories. 


90,800 
171,700 
139,200 


89,100 
219,345 
272,600 
279,900 

75,800 


183,200 
93,700 
96,400 


—31,850 © 


121,720 
66,300 
219,900 
231,600 
34,400 
16,600 


20,570 
274,540 
232,920 

11,250 
109,860 

50,360 

82,700 

18,000 

12,500 


524,550 
658,900 
789,050 
1,195,550 
— 6,250 
273,850 
169,900 
187,400 
41,650 
216,450 


2 a 
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Name. Formula. Phyeiea) Calories. 
Calcium 
® wbydroxide..iiti....¢: Warclls: Coin. eR ae solid 215,600 
AS | oe are OPT, | dil. sol. 219,500 
Ei, EE tte oe ae CaO, H,O enche ¢ 4K | od] 2 ese one So Coe me 15,100 
Geidaesa... bition...) Con) 0.5 tae solid 131,500 
Bee biloe 4.005)... i Sane A 8 oe” See Pee dil. sol. | 149,600 
amer=..tox fil. ....'- Gal Oe ks ties tree Ate foe Se es 156,010 
phosphate... {iho .. 26) Wass bs: Os; co. eee solid 919,200 
selenide....... Was De Sc elses ae solid 58,000 
silicate, mono-........ Cae ls Oss.'5.. atteaae solid 329,350 
S| eee ani. O ec, Ged solid 471,300 
femme th i-* ey, . 4s. - Gas SIX Os eta solid 603,050 
CTPA AS 2 ee Gan Same Come oi) solid 317,400 
ee Oe eo ae) ain dil. sol. 321,800 
PANTO tee Ls Ct Su ee Se ee. solid 94,300 
Rr a ee oa. ited La Sa dil. sol. 100,600 
Carbon 
whe Sef (C8) ae CACO) ieee, eae gas 68,040 
| Ge cana | eee dil. sol. 73,940 
ee ige dibs. 5 pl @ great hah eae gas 103,100 
di-sulphide........... Mis fie Seance ata on ei gas — 25,400 
enneee he etl. 2, Sek AOS. all 20. liquid — 19,000 
SIIGIGRMIP bach sii) 56-0 SS 8 Eee a ot Cele aes gas 21,160 
tetrachloride.......... tr a es Seale Rr Es Yh. liquid 28,230 
A 4 RR Se SS Sopa a ees pe gaseous 21,030 
8,940 
Sense mute. § oye. . V2) Ge Cae URN, EW tin Ae a (650°— 
Cobalt 700°) 
AS CEG Wor Glee en GOA solid 76,700 
gia, OES SRE Se eae | A dil. sol. 95,000 
PUORICE?:. heii): . . i ac Heyes eee ee at dil. sol. 120,340 
fb) eo a ae hid C) $6; has ee solid 64,100 
pele@pide?.<tsvinil...... C6, Be ee dee wn solid 13,900 
SNS 2G) oe CoS; Omise ty: te dil. sol. 228,700 
Oa 9 Cr (GR Meee The dene tee solid 21,900 
OAUNIIDE ook, .. 20 aged MPR Soest solid 13,000 
Copper 
PATUOOMELOS: . ince...) : NCO) ak atin (2 a solid 146,100 
chloride (cupric)...... Mg Golahee 6, fe solid 51,400 
‘ a OTS) Oe re a ee Irina dil. sol. 62,500 
pel GUPTOUS)......; Ga Glrr eck. Cetae solid 35,400 
OS ENS) a Gri eRe: 28 ne solid — 20,235 


dil. sol. 81,300 
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ee | 


Name. Formula. Temp.| P Mee 
Copper 
oxide (cupric) i... 2.1. 4" Cu; Ose. 2S 15 | solid 
we (CUDTOUS) 2h, 4 wk CurO« Shane 3 eR shee 15 | solid 
selenide (cupric)...... Ou, Besant. ee 15 | solid 
== \ (euprous) 2...) Cue; Se ascas ote ae 15 | solid 
IPN ALeLs: Vt Lvers. Cu;:8; Og serene ons 15 | solid 
MER Pete OS Ryle gee ON ES Sagres Dee Sere dil. sol. 
sulphide (cupric)...... GusSs 5 cc eee 15 | solid 
4 (cuprous)t .75|; Cus; Sco acds 22 15 } solid 
POMUTIC OR ete woher tig cee Cuz) Te: s.9N AG 15 | solid 
Cyanogen Aiki cee ee de et Gy Nes cer ael ato AAP sae gas 
Hydriodic acid. ;>o. 4. . 2: Hylirthrs a Ao Raa Be gas 
Hydrobromic 
PC eee bee LARD Hy Besicsee sh? See gas 
Hydrochloric 
A Lh ela ir sais a ae Be Hy Olas 3 ea shes eee 15 | gas 
BB SR ES Ae eh | OL RRS SES ed A eee dil. sol. 
Hydrocyanic 
Old wee See ed ahte H,.0,+ Ney pera: ote 15~ }ogas 
sk i we ings Mes Ie ae Se he ke) Ae ee dil. sol. 
Hydroferricyanic 
OT Mere ct cern at ek H3;, Fe, CeNe........ 15-5) dileson 
Hydroferrocyanic 
cb he Aer tae Pak bee RS Hy, Fe, CoNe waar ete ey ee 15 solid 
Ne ie MEAS > code tod Oke oars Sia ate) Oe ae ee dil. sol. 
Hydrofluoric 
TOU Rear) Qian tan BAIN HEP Bess spare 3 DRO 15. -| gas 
ig ces ea RE DS BON aR ae Ae er A Le dil. sol. 
Hydrogen 
OXI Oe eee ee es ene Hs; Ovens doe che ae solid 
Sa et NEE eels. Oe). abated 2 hee nd ae eo eae liquid 
BM te hes CNM ete Uacg eels eat a8 Eee pate chet Rea gas 
DELONIGGY 4) etic. a: Hy; 02:Aq5.55 08, Cras liquid 
See ae ee Se HO, O, AqeFst Gl. 2 
Pe yCraven iar H.OsAg; “He** 2S 22 see 
SUED LICE coer et tee He, Buco cele ae 15 | gas 
Soe e eS Aria MSR (Rr Bo Pennant an Ne so Med SE dil. sol 
Hypochlorous 
ANILVOTICG are ay ae Clo OM Te ee gas 
Iodic 
BOM at Pun ret, Adee: H, I, Osienccsc oe de ee 


* Decomposition of hydrogen peroxide. 


Calories. , 


37,700 
43,800 
17,300 
8,000 
181,700 
197,500 
10,100 
20,300 
8,200 
—65,700 
— 6,040 


8,440 


22,,000 
39,400 


—27,150 
—21,050 


— 127,500 


— 102,000 
— 101,500 


38,500 
50,300 


70,400 
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Temp. | Physical 














Name. Formula. °C, Slater Calories. 
Iodine 
chloride mono-........ Bt Le Fe Fo erie AWN 8 os liquid 5,830 
is tH se. Ib Gals eds Pada oe 6 Poh bo 2: solid 21,490 
pentoxide if... s/. Ti Oer > veda +o RAIA fe ate, solid 45,030 
Walphide: . . NG... il. (Ways ena pie ef 2" '3' 2 Pena solid 0,000 
Iron 
Carbide, 03h l..... Neg. Cy 5 EP eee 15 | solid 8,460 
carbonate (férrous)....| Fe, C, O3........... 15 | solid 187,800 
chloride (ferrous)..... re, Clos. : ancteteae 15 | solid 82,200 
de Se ae See ee ee ee dil. sol. 100,100 
Srrericrierric). so... >|. Fe; Clas sence. Goaks 15 | solid 96,150 
ie é SR a aae clk Abs 5 FR MERO oR ch ov eos 127,850 
cyanide......... 440 ew Wy, Cis aNigciater ss 15 | solid: — 256,700 
Muoriae (ferrous) ...!-/.) Fe, Fe.....-...\% ifel. 15 . |. dil.:sol. 125,220 
fluoride (ferric)....... Bey Eg vcd atl 15 | dil. sol. 164,940 
Oxides... Oe oe. Gig) isAaxstiss hy EPO + 15 | solid 65,700 
Sh a a Ld Se Beg ROM etecn tase Aly 15 | solid 195,600 
meet Sates es Wess y ewes hs 15 | solid 270,800 
phosphide............ 11 ape eh Me 15 |-solid | neatly 
Zero 
Balemmae. GW ILN ..... Luc Ta: Ore op eee ee 15 | solid 15,200 
silicate (ferrous)...... Beé; BiOsisoan teh DRY 15 | solid 254,600 
sulphate (ferrous)..... Be, 8, Ore whee 150%, Cilaeols 234,900 
ig (ferric)...... PEs, Os; Oise VERN 15 dil sol. 650,500 
Surpmide. AOF.H.. os. ORI Wate aire Sooo ie 15 | solid 24,000 
FBMUrIGe.. FEI eye. HE; Ler 02 ad, BH 15 | solid 12,000 
Lanthanum 
chloride. SPI)... 1 Bf ok OE ey rotary yer oies Rani ket ee 263,000 
Lead 
PHPDONELGe 08% <5 eas os Jal onal @5i 0 Sa ed ares 1544) Bold: 170,000 
emiorige. . eve 3. ol. Pb,,Clasciwae et oth 15 | solid 83,900 
Set Bek.) fe lirilst cen ee A ae arate dil. sol. 77,900 
muomae;.. Nr SS, IPD; Bou: i oaeecer Ath 15 | solid 101,600 
PREPAC ie HIS... S.. PD AN Ogee eet Hey 15 | solid 105,400 
Ee ne oe eee oe ee dil. sol. 98,200 
oxide Mon-. 0)... f.. Pby.O ee dence Pee 15 | solid 50,800 
ee ere Pee.) Rb; Osteaans: Meee ee: 15 | solid 63,400 
JAGATO CA Pb, Gis seaeut ane 15 | solid 17,000 
BHIDHALG ue Pere. ik By 8} Oas cub phy 15 | solid 215,700 
Bubmide, v. POA a RDP 92 P: cheb OA 15 | solid 20,200 
wenuriae.,, .2Uivt...2.!. Ph pTesn 4 15 | solid 6,200 
Lithium 


(STE bp AS a TA CA snes ash tS 15 | solid —5,750 
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Physical 











Name. Formula. State. Calories. 
Lithium 
Bhioride.< Anw). as Brit © Pe OR! T- solid 93,900 
Hee bahar Poeibnd AWE « Kgokecee, Ae eickh oese ge Sey be eho ceed a dil. sol. 102,300 
Muaride: 3....hitlae. b..ca Ila loa eee dil. sol. 116,880 
Inydroxide. yil@e.'. ...,..- 11 .O cake ees solid 112,300 
v% Habe A LMCR tks | Ob PRE open care ae) mae dil. sol. 118,100 
Le ee at ale Li,0,; HO eae ee con | 99 970 
densed 
dae | atch He ates Li,0; HiOst ee eee eh 19,090 
ensed 
Oxide...) . 1. ditlge... Gt Lite, 0), oie. 0the oped 0 orien 143,320 
BOM tsa oe yee i Rice ite mamearg eee ery, (= solid 83,000 
er ce ARSENE, © GRUB Mavs, eek os hee aD) ne See dil. sol. 93,700 
Bildente .s fom. dtiy.| ash: DSi; Og; 02 ee ek eee solid 347,100 
sulphate. ina. dib.|. . Ad. Tile, 8). Og cae oen solid 333,500 
BS otk Miptidees b cd Bleu tain ncaes neste an Ol ae a dil. sol. 339,600 
Bulphiide. .. lifwe... af. Jol, Sis aoe eee dil. sol. 115,400 
Magnesium 
GST DODALC .~\c3a.5 sb. ad. My C7 Osc. ie ee solid 269,900 
chidrideso..% ... <t Seti AVE, CLs ac ten ee Ree ne solid 151,200 
Us gt. ilns.t CERN ce Se eee dil. sol. 187,100 © 
Muoridel... fitlew ob. ZF Mg; Fave solid 209,500 
hydroxidelas. Ji... #1.) Mg, Os, He: neo. tae solid 217,800 
Oxide... i. doe. Jif... 2b M 9) OMe Oe ean solid 143,400 
Rk 2 hiloe ts WE eh oe a eee dil. sol. 148,800 
phosphate. Jil... . 21. Mg3, .P2,, Os, .). ocak solid 910,600 
BRIA tis 52s wee oz Mey, SOs a0 ate solid 300,900 
SL Ae ee OOO ROE Re dna E ey dil. sol. 321,100 
BUD IE faire sts ctl MoS i Sianearet eee solid 79,400 
Manganese 
earbide di-. fiilen.. 22s. Mnj Contec ee ee solid 114,400 
ree TOT ite le fe. . oscans Mn, Gy 2h eee solid 9,900 
éarbonate. .hilow... AL MniC,.0Os.2 eee solid 210,300 
chioride... jiilow... 24. Mon, Cleat Avid solid 151,200 
| Peg me et: ees Bh ee sei ie’ ARR i Moe en ee Ra dil. sol. 187,100 
fitdride}:.. hiloa.: . Ze MnP oc. aan ee 15 | solid 209,500 
Oxide (mangajious). </.| Mn,O.........42 a 15 | solid 90,900 
manganoso manganic..| Mns3, O4............. 15 | solid 328,000 
Mexide +, .:) dst: 2 Ak MnyOg: 3360). i 15. solid 125,300 
phosphide......... geht Mints 8 aeons pees 15 | solid 70,900 
Helenide: .. jyideyo.. a Mn Seokou. wake dt 15 | solid 22,400 
SILTCTC eat Neen eheestaa 4 es Manzi Sige es kee 15 | solid 47,400 





Bilicate.s: cfeidin. boot. Mn si Ose ees: 15 | solid 276,300 
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Name. 


Manganese 
BOlonate).. vier... i. 
c 


© pre e Onet we aie. ow ee 


BblGhide} <i ysudes .. . J. 


Mercuric 
ISMIRIOIEN fe tiegels ss sw. 
Seve, wo lBUIU......... 
Byanice..,.Wsv32-...... 
CaelGwe so. SUIOF as 
Belenide hoe G. ... 
thos Ut: Oe aa 
Mercurous 


BIpAtes ow ddue .). . <. 
Nickel 
enlovide, J.uitudee.). . &. 
ce 


Pe cer he ee 


Bpmide, | 2hilon.. i 


Nitrogen 
ames. ilar... 
fetroxiue. 2. tiles... 
Nitrous 


Palladium 
MUGPIOL : cui... .c! 
eyeunides aoe jth. ...... 
Garde)... ie. ..0) 
Waterers. .iuelib...... 
Phosphorous 
hydride (phosphine)... 
oxybromide........... 
enpoxide. ton cli. ..... 
pentachloride......... 
trichioride:« .b,..... 




















Formula. Citas 
Mn, S, O,4 Laudidets he F, aid tS 
Wh ES ie) Bb 
Hg, Cl. Pe ata ay eee ec Je 15 
Hes Ch, No. oe) den 15. 
Bigs O85 ae Bee 15 
Hg, Se. 15 
Hg, S, O, Sy sae MoT ae sop WoRe Nag 15 
Rl ers ee ACD 15 
Hgp, O Ty a LS 
Hg, S, O.4 aun CuO ae 15 
Ri, Clas ANC PD, 15 
a tai he ge die Cia 
ONS Ch gro bey pee wi 15 
BCI Outs, ee reo, wet. 15 
Ni, S, O, A. Ayo Ss, cance 15 
WAS A: noted ew ls: 15 
Witlc ete Ws c8 15 
BPP NE RG) 6 A ice. tha he Lendl oc iah 
DUR ee cs Ee ASO one 
yi A ES sos Saar & ee Oe | Se 
No, COP kien he Panes oe 
DAIS. coe A, Ae Ny 
OCs SIG exeh eek 15 
BAY Cs Narviyvicre nas 15 
Btliss thy cate catowe ties 15 
Put ONG baa oe 15 
Feat e er ee teboy ee 15 
jet O, Br; 2:5 > oe Bad ate oe Be 
tee ee erie. soe 15 
Deletes Ltd ty Bold oe 
(2 ey cy oe ee 








Calories. 


249,400 
263,200 
45,600 


53,300 
50,300 
—59,150 


31,320 
22,200 
175,000 


74,700 
93,900 
118,980 
61,500 
14,700 
228,700 
19,500 
11,600 


41,610 
—21,575 


—8,125 
— 2,650 


— 17,470 


40,500 
— 49,250 
4,600 
21,000 


~ 4,900 
120,750 
365,300 
104,990 

75,300 
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eee er eee ele ree eee eee eee eee eee se Ole ese ee 


Name. Formula. Temp.) Puysicalsi4 Calories. 
Platinum 
Chiorrde |... IVR. Le PEL CLE ie. oe Re 15 | solid 60,200 
BEB og BOS IOs Cia tel Be ean een eee oe dil. sol 79,800 
Hy ArIGe 3) eS, Coe P tig, stl anes ee 15 | solid 14,200 
ORIG Seean cmt os Pty OF, sera. fee 15 | solid 17,000 
Potassium 

bromate ) 428 4) 6 KBr, Oss, Geen ee eeer a eee cryst 84,060 
Bah Sas MAORI, KBr;.Og3. so ee eee eryst — 11,250 
bi-carbonate.......... Ky HG, Osea eee eee 15 | solid 233,300 
Ee) ERO REN Cs Oly occ rtie a dil. sol 228,000 
carbonate: .. 2UOP. 6 Ks GilOg ae eee 15 | solid 282,100 
RESORT oi cae AB cece Lae bla es Ine eves ov ae dil. sol 288,600 
chlorate 2... iF Ky Cli Os.e ae bo eee solid 95,860 
ee PR oe KGIO3) ks 6s Sees ee solid —9,750 
OMIOFIME’ 5. wh OF oh ode KA Clie ae) yee 15 | solid 105,700. 
Le ak eeat eed aia at Se Re do Ed dil. sol 101,200 
eyanater:.... MIM. . x KCaN: 0 aan 15 | solid 105,850 
Pag go PER MRD a he EN Sh casi SRA ON e enn Gre ae PEAR dil. sol 100,650 
Cyanide: .. /K}9e.!, &: Ke OS Nias eierree 15 | solid 33,450 
SE eae L101 ae | DS acy Penns 2 Ly 2S ek dil. sol 30,250 
: ; 129,600 
ferri-cyanide.......... Kak, Ce, Nel y..a> sede sh te ee 100,800 
ferrocyanide........ tl Kas Hes Cey-Neok tae ah 15 | solid 157,300 
em 1 |S ee bt DY Sok Sarre Se «8 Me BS dil. sol 145,300 
PIMOTICGS hy oe eee ete ie 1 eee eee 15 | solid 110,000 
RN ats SR RPELEOMEL ho kE Lo ty lies orate Stitt ROA: ie ce dil. sol 113,600 
mycroxide, «20a. Tei) SE we 15 | solid 104,600 
ee Ab Eh, Sea Ne Dt] Cabana eae ee dil. sol 117,100 
TOGHROR ESE vc SA bs tA SS 01 Og? Sec vine SBN ee solid 124,490 
eg Rie 4% aa BD Og. cs oe ooo oe Cee solid 44,360 
Mite nrisias - > hea ROARS NG atk eee 15 | solid 30,700 
PNUPAte? Sen CAPES a ESN Ogos esa ane 15 | solid 119,000 
$i acl Were MNO FER RCA Neem Oe os dil. sol 110,700 
Oxia sc. ia es Ke. OPe nk see 15 .| solid 98,200 
Bee te SPM 0 OCH She ted aca ce ee Mae dil. sol 165,200 
selénide:. ...0/P.)..4! KeSe 0 eves cone 15 | solid 79,600 
SOT eye A APEC LSAT. WAS arial aide asec aaa tes dil. sol 87,900 
silver-cyanide..... KeAgi Cs, Ns. tee 15 J/solid 13,700 
P42 lr BOM ee GE as SG Romo ie ete ae, ae dil. sol 5,350 
sulphate >. Ata Oo. Kup, - Osf oe eee 15 | solid 344,300 
SON AARON IN| TREE SOL ie ie Sey se Lee dil. sol 337,700 
ne ACidPIOS ie. KAHASZOF sees 15 | solid 276,100 

a3 6é : 
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Name. Formula. peur: Nae Calories. 
Potassium 
Mlsiide:....dulac:...<. LORI Beene os). 15 | solid 103,500 
SS re © we Gece oie er dil. sol. 113,500 
ee POlyenais...:. FOSS ccicwsss ao ace es 15 | solid 59,300 
as J 01 ES SE: Pe ear PEE BR Se Ae Pe dil. sol. 59,700 
Rubidium 
earbonate..,iaida.. . i. HisO: COs. veel amie toc cbaee kage 20,570 
Ga binky |. >. GHC. Ossenementinls oe ater oc 231,920 
PaIoeide, «dais... i: 134 URC) RR 8 Re he fh | ae solid 105,940 
Hyoraxide ju. ...... RST OU eat see te Mreaeel ee oo 101,990 
Bean 2, FR 7% 025 £1 Bs ©);: sO: 2a toe ari ee ba ek 51,480 
So ee eae 143701 © Rete kl ey - els gee lel 83,500 
Selenium 
(ibe tel aoe Dee a rr enol s Pee en es ae 15 | gas — 25,100 
eT RMN ae Seta akin ceca e ietds Md ededs Goda: dil. sol. | —15,800 
hydroxide (selenic)....| Se, Oz, Hs........... 15 | dil. sol. 79,300 
i (selenous)..| Se, Oo, He........... 15 | solid 52,400 
if a HEAT ce SL aay ogee can eRe aN dil. sol. 51,500 
Marrige..!.... doh... RIG IN canoes a sree pele 15. |. solid — 42,300 
Silicon ° 
MAPIG 2 a bette .). 2 2. oe asa te! 68 a ee Pad eee ee 1,963 
Bileile. . tiljn .|. 2. re ak Ol Pea oernegon | 9 ee 15 | gas 128,800 
muoride.<.. Avil... 2. te OF Raia see Vl Bees faa 15 | gas 275,920 
Mmpomide boc: tiles.) «os 1s FR eeree ea 15 | gas — 6,700 
LOU Cpet CR ae Os wim 49 PP eee 15 solid 180,000 
eumbide) f.. bates. }...> TUPI. Oe ey Age ee ad en solid 40,000 
Silver 
Paredes vod lis... 2: tEAM Oe eb ee 15 | solid — 43,575 
carbonate............. AGE Oso ak en 15 | solid 123,800 
BIOTIC odie... i: gy Cle, ook. olds oe 15 | solid 29,000 
BRERACE. ) debi: .:....... JEM ad in WE 8 on ts Dee 15 | solid 26,450 
MOOSE 4 .. eeisow.. «i. 2 5 ad eee Sa oes yee 15 | solid 22,070 
oS), CCS a a See, Ol, dil. sol 25,470 
MILO. datas... 2. Ag aN: Ofetier ot ee 15 | solid 28,700 
IIE 2 ole hose, o's, spse.d,epeiaze.e, 0, eceie,e| poe eotes dil. sol 23,000 
UE Ag, O-.. 06) jih8 15 | solid 7,000 
LOR TOE Sp. an Ags, 56-0). LL Chen 15 | solid 2,000 
MIABALG esc fad «ob, AGO ee as ob 15 | solid 167,100 
Ske) Oe eee Bn ae © ee] dil. sol 162,600 
sulphide... : iiiwsil..: 2. IP tS a Ergon 1G. 15 | solid 3,000 
Sodium 
borate, bi-.. fii... . 2. Nas. Ba, Or .0. sete 15 | solid 748,100 
‘6 


over ee woe 
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Name. Formula. siete ey Calories. 

Sodium 
earbide.).:. dude. 8. Na (Gud ew nee 15 | solid — 4,400 
carbonate...i...:.. Nae, Ge Ogeecrri ster 15 | solid 273,700 
My bcc WRG be. TON UR Mhagcescclee ance cts taaa as ene een dil. sol. 279,300 
tf DR Dae. Na, H,.C,.O3 15 | solid 227,000 
OE ale a ee oa eda ee ee dil. sol. 222,700 
DELOTICG est. nc ee, Na,;-Cl.. 3, st). fied 15 | solid 97,900 
Rete Se Nas bishntvels Puta tek pate et Ne Ce enn ee ies dil. sol. 96,900 
evanate: o..< Sd1Oac.. Nai CrN; OFS eae 15 | solid 105,850 
SEB fee ke Sak Re shell SO Phe iia al ee ee ene dil. sol. 100,250 
VOIGT vcs ciemethy ce Na, GN... Crh «fet 15 | solid 25,950 
RR e eT soon. entail ag tn gk orcs anak ela a dhe RO dil. sol. 25,450 
DUORIOG So ie > tates ee Was 234 ee eee 15 | solid 109,720 
Apeaitra (im. 2. ROW te. SAP eet ih Nl s 6 ue ene ee ee dil. sol. 109,120 
hydroxide oF 21 oc. NazO| Hye 15 | solid 102,700 
poke! AML IED de WM do aes o cer oa REE ene ee ee dil. sol. 112,500 
MILCACC 2. PETE 2. Dy Na iN 2Oss tee xe 15 | solid 110,700 
SSP by AGG. AAR es holon teh oni eke oer ee ee dil. sol. 106,000 
Oxides 3... 1G... be Wag 30505 super eas 15 | solid 100,900 
SS Ged ame MME RR EMEA oe ceil IAMS ero t I Oe. dil. sol. 155,900 
BE DeLS co. Sxl tern: NaO,..Otverss.caeer 19 | solid 8,900 
+ Se eer peg Ng) Osi nae 19 | solid 119,800 
phosphate... 262... Nag ths Opasce te. © 15: Josolide 452,400 
Belenide:|. ./..6ey.). & Nag, Seu). cca. ae 15 | solid 60,900 
Saat TOS HS RS PRS oor ccs ater Re ee dil. sol. 78,600 
Bilicnton ty ater tec Nay, Si Oj. pees ee Tenia {| 826,100 

liquid 

sulphate... Hifes... 6 Nass, O7te ano aaee 15 | solid 328,100 
Pair d. .. SUIOR HB > auralyhey a cane htt ee ee dil. sol. 328,500 
fee bi- dakhog. 3G NaHS; Og sain 15... | Ole, 269,100 
Repeat hols Sethe ONE SP) nk, Oe a een dil. sol. | 268,300 
sulphide |: .. dijoe: lt NBS. cys hci a hea 15 | solid 89,300 
SEM Lae ARN | 4 \ RO Boe er ee RE Pete ic BR. dil. sol. 104,300 
fee Din Filet, &, Nae, 'Soecau cht ad 15 | solid 49,500 
we SS TPAASEEY. binch dh 41.6 haynina huey toasts he eae ee dil. sol. 54,400 
tellurate:... bud. Na,O, :TeQs...::.:5 ea 2s. | 2 124,300 
titanate .).°. Jesog ob. "NasO,.TiQ2,, O . 9 ga. | 2.) eee 69,700 
Zincate 2.) 60 SMIVEY Lek Zn, Nasa. os s6 eR). (Say 67,600 
8 SGD Soe 1 + Su eae Zn, O,; NaeO see 2, a 87,000 
Stannic chloride......... Sil, Gliasswcke ania aee 15 | liquid 129,800 
Oxide teh ee we nL ely, SO strane de nie heirs 15 | solid 141,300 
Stannous chloride....... SnCleic.. Vs et eh 15 | solid 80,900 
Okide d.3; } dpe, Jeali... Bin Olives leon ec, Cannas 15 | solid 70,700 
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Temp. | Physical 














Name. Formula. °C. Grates Calories. 
Strontium 
@arbonnte: =.. hjlex... < ret GOs ©. td ey 15 | solid 281,400 
emornio. cidade ii .:...- 8 9 Od Oia. nee ge 15 | solid 184,700 
OE oS? | Ee ee | dil. sol. 195,850 
HUORMine Pie css. ss els CM PR erie nah de 15. | solid 224,020 
MONE ees 3 54 45>, ler lla tase etes toate y 15 | sold 38,400 
hydroxide. ............ Se Ors Hg. «cade: 15 | solid 217,300 
a Gd a eee ee 9 | a dil. sol. 227,400 
axbleteus!<.. fide: .. reek. <2, Sore pe 15 | solid 131,200 
a ES Ce ae ee Oo dil. sol. 158,400 
selenide... .. isfissis..-- PP Celt wits: at 15 | solid 67,600 
ao oh ee aS Bas 1 Wa err. eae 15~ | solid 329,100 
ULUTUT' fot 7 ar habs bk Ont IC paren 15 | solid 330,200 
eulpryie ole. ddidow... - Dios hace. ae cae: 15 | solid 99,300 
“tie OE Se, | aa es Oe ee dil. sol. 106,700 
Sulphur 
monochloride......... bso Salt CF ea a, ein Pe) SO liquid 14,260 
Gxtieidiew). du. Jib... . AO ALES Mie nee 1D yy was 69,260 
Oy ee 1 Oe SR en os ie A bs dil. sol. 77,600 
PTA rset tily... « (Oetker ee Ade Me pe solid 91,900 
ON oe A Oe ae eee Se dil. sol. 141,000 
Sulphuric 
aemggen | a) adidas... Hees NO ae tbe) quid 192,200 
NES ENS GSS, GE, eo oe ee dil. sol. 210,200 
anhydride... .j.ilos...- eC ieee we are cick. liquid 103,240 
Berets. Sstleny «|<. LOE RO led Cie Ok 2»), RP ae 32,160 
Tellurium 
chloride (telluric)..... ARDC) Rye eee OE a eae oh eee 77,380 
HYVOLURCM ee. ian a: WO ALaters oe pee tT. 15 UY eas —34,900 
hydroxide (telluric)...| Te, Oz, H3.......... 15 | dil. sol. 99,500 
. Preliurous ya} Le, Os, He. oo. oo. 15 | solid 78,300 
OXideind, 1 .wisW. 0°05: . Te,-O.sarot ..5.. 152 | dil.sok 78,300 
Thallic 
hydroxide. OM... ..... ELS Ost s Wc 15 | solid 43,800 
Og TT ES Ss ee aan 18 Oo O) TS bic) eee 15 | solid 87,600 
Thallous 
chide, acres... iS Cen Sem ence 15 | solid 48 600 
ahs le Ie ae es lation aie eel | dil.. sol. 38,400 
Pre: a, Shee es RN a a ieee 15 | dil. sol. 54,405 
Wh uidss 1 Cate ha DAL TAR Bee strlen 15 | solid 57,400 
ae OES aly ne ee i ete dil. sol. 54,300 
uO |) Bide PLA) eae he EPS 15 | solid 42,800 
eagles Sen en ees eat FUE a aan nied an dil. sol. 39,700 
Cine EE i lee a a Reha e het 15 | solid 13,400 
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Name. Formula. bey P- Site Calories. 
Thallous 
sulphate...../.2V0...: Tay.5; Of Sa ee eee 15 | solid 221,800 
oi) MARR L SS ORE | Mme e ar Oa le | dil. sol 213,500 
Beipinide . teas 7. Tle, DAcees eee 15 | solid 21,600 
Thorium 
chioride. fo... Mae. Th, Glave o.8e eS ee 339,430 
By Wea vir AUN, A Th, 2. Cla... ae 300,200 
ORIG ses ee Mae Oe Th; Oe:.34 80s nl be ea ee 326,000 
telluride.............. Th Te: haere cee 15 | solid 10,600 
Water He Osa eeeees 15 | solid 70,400 
OD. AAO Ls EET | ge ag 2's wile eo eee liquid 69,000 
ie Ses, re SOR, Ge EL ak ERE Et eer gas 58,060 
Zinc 
darbonate... IVS... LU GrOs eeu ek ee 15 | solid 197,500 
entoride = we. FA. O. An: Cavs 7 beens ee 15 | solid 97,400 
PEGS opt ee Eh PE ome waned ee Oe dil. sol 113,000 
éyanide.: 3c PiMko? o: Dn; Gs, Neder ate: 15 | solid — 24,550 
PIMOVICE: Rie. RR: Dns Koen ot ees 15 | dil. sol 138,220 
HyaroKidey Wie B Yih. VAve eG RAB he oo ae BLE 15 | solid 83,500 
irate 24s, SMe Zn, Na. Ogte = eee 15 | dil. sol 131,700 
OARCLOE 2 SOME shea ode Lt; Ogee aaa ene 15 | solid 84,800 
Belenideyte wits Since ay Lt; Sees yee 15 | solid 30,300 
pulphate: Sula Li; Dy OG ieee. 15 | solid 229,600 
{is Maer Cee Liat a Pe MAE Tse ay sae Eg) Ye dil. sol 248 ,000 
sulphide.) Rew. el ZA Sane cece nai ine 15 | solid 45,600 
CeRULIGG. fh os Fo on ee £0; eae ene .| 15 | solid 31,000 
CIV.— Heats or SOLUTION 
- Name. Formula. oom P-| Water.| Calories. 
Acetic Mols. 
BGI M4. de erat ie H.C.H;0, she leis ake Ne 4, tells 18 200 375 
Aluminium 
chloride 24.5) fig oe avs ALOIS. tc seb Sa cee 2500 | +153,690 . 
potassium sulphate....... KeAle(SO4)4.24H2O. .|. 22.0. 2400 — 20,240 
Ammonium 
bromide 20 scene} oath NEGBY.... ... ag0 eae Sa eee 200 — 4,380 
GDLOT ICG cide clr oh Som: pias: NHjACL.. ovine coe, ot eee 200 — 3,880 
UM G thoes aka . Wee Nil .e5. sek. + ce ee eee 200 — 3,550 
NEALE Gh eee ORE N HUN Os¢. oc. 2 ee kt |p ee 200 — 6,320 
platinochloride........... (NHa)aPtCls sec, as [eee 660 — 8,480 
sulphate, .\. 2... PY ene (NH) SOc. eee 400 — 2,370 
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Calories. 


i a ee 





Name. Formula. pene >| Water. 
Antimony Mols. 
pentachloride............ SUG aee dics « 18 | 1100 
BRIOMIOVIC@ aries: ov... ss SbCl uA cefhte ie... LSS cue ees 
Arsenic 
acid os eb. 2) A eee eee H;AsO, ee AS Oe Ceca 18 230 
DEIMOXIOC WAG... 52.4... AsoOs falas & its ed eae * 
BreCulOrigge.......-: 5s... AsG];. lig: arya. 18 900 
Arsenious 
oxide age & CB Le ip Cee As.O3 AS eee hg ae eee LS Vee 
Auric 
am ee ALB ieee aot Goel ie. 2000 
APIO. te ce ec be ee AU BRO eat So «lal hols cx x 900 
Barium 
sided C8 2A) Ee a ae Lae epee PM en neg Oe, Rant 400 
Tl ey BaBr,.2H.O Te Pe (ed bic dee ena 400 
SoS ty Spe Ee Re arr TSS ClO eration uo. me genie’ 600 
PICO MMMEA. Sooo ok. kos Ta lapteiks Bees hes. Vee ’ 400 
WS oe et BaCl».2H,O Pe cy.sach Ooh, SENN foee eRe 400 
i Gieigsh@ 00) RUC) Pie ote cd. vu boned 
AS BalOlHaaStasQ. soa... 400 
MyIIG AMPs ssi. ks. gaia C8. 0 es re 500 
WEEP OLE PNWYE Ce fe. 5 oi ss BAGN is) Capt Scie slates ss 400 
Oya ale 4 2 BaQ) saa et i Bikes ES ee See 
SUL TAES T a) coe enh ates «Ux dears ts os ae 
Boric 
arte en OTT a ae B,O 3-020 4G, pat MeReac eh ae 18 800 
Bismuth 
ig Se ag (Ce BiGhiern daar’ asic’... 18 1600 
remines, (i. ....:5----.- Braliquids.:3-.:... 18 600 
Cadmium 
DYOmIOG Me. -....20.....- CATE PR eles le es 400 
Dy SS ee CdBr.4H,0 De tn, CLR AN he oo 600 
OHIORGG MM a." 6 ck CdCle eure tececit a... 400 
Tl a OU GE SUL Bir ey en 400 
sony) i Ode WR eiiaatia calito 400 
“inate ) Ce (a COLIN Gs yo bla) pe vehi, 400 
BUIDHSUG ie ss abs. s.... COSO ete Sis ae las 400 
OS A ee CdsO,.H2O Ab ot Acero Pee ie ae 400 
Cesium 
D-carponate..)) wf... hele LO Os been nd, Val a ere eee 
OE eto AL » vlnwce « Gee ere Ele es beh eet 
tra: Ce i, en BAe OE™ 8 Sere Wi Breen Oh ete om 
ORCS R CY) 0 a CAE er Va eat as ML nase aed, ae 
DEsulphatew’ ............ (OPV 5 ba! SFY fa ese in es, pga 


35,200 
8,910 


— 400 
6,000 
17,580 


7,550 


— 3,760 
+ 4,450 
+ 


4,980 
4,130 
— 11,240 
+ 2,070 
— 4,930 
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Name. 


Calcium 


MLOmidGe: <> ss oe. 


bé 


ChioridG,..- sk 
éé 

nydroxide si... x, 

1OCING “ern Ss hee 


Sup nites, 224k ane 


Cerium 


Cobalt 


Chloride 4.38452: 
igs 

Mirae sees hee. 

SUIDNAtA see Ee 


Cupric 


bromide .s.-t2<:: 

CHionige@ a. ce dee. 
‘ é Se =e © 6 (6. #16 (6 -s 

Hitrates ee ae. 

sulphate. ae 
ee 


Ferric 


enioride: +... 2.74 


Ferrous 


Chioride e128 


6 ¢,'e) ¢ ee 278) 6 8 


Iodine 


pentoxide......... 


Lead 
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Calories. 


Formula. ee Water. 

Mols 

Pant CaBre.: 2'é@G8..4 oe ae 
oh ae ee CaBrs6HeOe: 5... a2 5 Se 400 
Reel teat CaCl. s.30825t 300. }o eee 
wee dod CaCle.6H2030'0. 2... cto eee08 
a cae Ca(OH) at 224). 1. tl aoe 
SF cae res Cale:-firetete.. |. ach eee 400 
o wvadetet tae Ca(NOsjaetAnl ttc eee 400 
Ree eee CaO ic cB. 2S See 
Sree Peue rs Ca(NO3)2.4H20..... 400 ita Se tect 
PPE Sg tas CaSO, BE SEMA ciel lvl Sr ee te 
eRe Na CaS0,2H.O%4 oes eee 
Petrie ar i GaS,0¢4H30) 5p + ahs 400 
auetees alte te Ce2(SOx)3. 4.4H,0.. sen deeb Jeu 
rote aH Oz. BAKES oe. doe pe UD 
ae Car aie: CoChet faye ol ee eee 
ae Ga: CoCls:6H20) 7: . 1.02. 400 
Se Ane Co(NO3)2:6H3O } o. .. 1; bead 400 
es fo «| CoS0O47HsOtF . ooo eeu 
fa ete <a tens CuBre -4Voee. 4 eee 400 
a AAPL, I CuCls 04 Le. 34 ee 
Sckttoe CuCla2HeO er? cin ide os ee ee 
co HOO ces. Cu(NO3)2.6H2O..... ek sates 400 
a hoard CuSQs: eet ae 400 
PS Bee. Cl CuS0O/5H30% | oo a eee 400 
room Rahat 8 FeCls. 240) 4. onan eae 2000 
ITs Herat FeClenic Bi fed ws Fc Aes Oe 
arth 3.8 FeCls.4Hs0 tt ee Sis: eee 
ele letetets ts FeSOs7HiOee | ee 400 
he aN H.GHOsM we... tee 200 
ee ee HIO3) h. sores eee 200 
oa ee TeO5: 233 23004 os lo Lee 
AP BM eel PbC,H.O4.3H20.....|......| 800 
Sy awenemenena PbBra? tlh. tin eee 2500 


+24,510 
— 1,090 
+17,410 
— 4310 
+ 2,790 
+27,690 
+ 3,950 
+18,330 
— 7,250 
+ 4,440 

—300 
— 7,970 


+16,130 
— 4,100 


+18,340 


+80,250 
+11,080 
+ 4,210 
—10,710 
+15,800 
+ 9,340 


+63,360 
+17,900 
+ 2,750 
— 4,510 

150 
— 2,170 
— 1,790 


— 6,140 
—10,040 


HEATS OF SOLUTION 497 














Name. Formula. Ca Water.| Calories. 
road Mols 
Sa GE Gs oe Se Bbtlevaeee 4s os ts eee 1800 — 6,800 
TRGEAEG TORO Cols ec 5 okt be BOUNG) Speers 80601 ocd ee 400 — 7,610 
Lithium 
IOC OME he ods oa ae LO y 200 TOs tas. 245.5 31,200 
Magnesium | 
AGS Da GC LU Sn MgC ivatereren sc) ici caste. 800 | +35,920 
OS A ee MeCl, GHitee es Viens. 400 + 2,950 
Wane 0) | a Mir (Q Hilger eet: eet en fev Seas 0. 
potassium sulphate...... KMg(SO,z)2.6H20....]...... 600 — 10,020 
fe 4 te gb a Mg(NOs3)2.6H20.....|...... 400 — 4,220 
SURO CG MUM. ok bee seeie ba ds Mas@ preeeree Ae Ber: 400 +20,280 
Ca a MgSO gHsOVs® alae cces. 400 +13,300 
UMBPG oer eke Po MySO7 720 Sas Sehr S, 400 — 3,800 
BL DILG) ele. coed des MegS.O¢-6eO*® essa ites 400 — 2,960 
Manganese 
AG ie tet 1) Ene A eS ied acd 64a a 350 +16,010 
A re MnCl,.4H20 Geen ue eus.emt: lhe) one ote 2 400 + 1,540 
cba RPO Ls) Set ee er IVETVON Ghahae Rte t. cecal A Dl pal Os 12,930 
BELG ee ce we ec as (MNS ee etek os ites 8 400 +13,790 
SS aa | allie ea a Mint’ oe ss fbousiat 400 + 7,820 
Mercuric 
PROTO Me. Le fe ed oe Hel aee eet ee ob ctr 300 — 3,300 
Nickel 
AGT eft C2) A Se a CCR) in| ogee ea eer nee 400 +19,170 
Ae ee eo eer ae eee WiGl GHsO Iie” Sacc len 8 400 — 1,160 
OT ae ee Ni(NO3)2.6H2O Ae Sate Sard Nea un. Ctcac 400 i 7,470 
BIN DRALG Fe he e808 whee ss INEGI RELIG ayers ted [x oe iets 800 — 4,250 
Nitric 
0G a ee HNOsi tees tess 18 300 7,480 
Nitrogen 
COST h: ly ee Nak Gre we aoe 15 gas — 73,000 
| Rn One eee rake an (a dil.sol.;| —67,100 
Oxalic 
BoiistChVat): ac... sts. [scKOAG 7d sO Sel eee 530 — 8,590 
Phosphoric 
SU 2 Gd ee HyPOWHGuUES: os... ; 18 200 5,350 
165 a) Le HPO; so0lid® % 5. cs; 18 120 2,690 
Phosphorous 
SOG Se See H;PO;;-hiquid’:...... 18 120 2,940 
AS Oy hs ane Soar eae H;POs 80d i: 18 PaeIeO — 130 
Ga Ch 6 rr 122 @) Fea ite OTs ee 18 | 1000 65,140 
BIER oie ra ooh ea LON WS ol eal here eee See 18 550 35,600 
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Name. 


Potassium 


AGCTATCs ith sic cw es 
DEOMAGe tee A 
Drautidde st See 
CALDONG LOM io cc ae 


éé 


SHOratGr ame oo kes es 
OTT ie acme, Mee one 
CVATICE hagas. bows. 4. 
dichromate. oot ts. <4’ 
Gjsthionatesks «: 2 ee. 
DY EROXICCU nes, ba ca ones 
TOG a bees hk eeih.< Bae ee oN 


iy ek eS iat eee AP 
AD aE AA? Sed oe meee 
palladic chloride...... 
chlorplatinate......... 


cé 


bromplatinite......... 
permanganate......... 
acid sulphate......... 
BUDD ALB ee se het ns sch 


Rubidium 


CarponateGmay se blo. bok 


stuphate cic. . ii .we ..). 
Diesulphate, 240): alak 


Silver 


HMLAbes Gan sete Ls. oh 
SUID UBUD nous. feet, al 


Sodium 


BCOLA Ls teu vet eer 


6c 


ammonium phosphate.... 
DEDOLALR we note te 
DrOmMides pap.sci). sab och 


(as 


carbonate me ae SAE 


aisiis 6. .P helagisgis. elie) &. 











Calories. , 








Formula. met P- | Water. 
Mols 
ol KC.ByOavanehgs i: io eee 200 
Pea A BYOgscck ai ee ee eee 200 
sos PART O De. os te ee 200 
oes KeGOs hia ce er. eee 400 
...| KeCO3.3H20 vel ste 400 
| boK GND RY Biya Ried oo oe eae 400 
ed KOLO cea on onl 200 
~. h BiGnG ee lA at ele aneae 175 
Pate K.Cr.O, RF ed Cen era tec re oe xc 400 
| RS Ogu selie i. ne ome 500 
0 RO BCR ae Re en, ol eee 250 
PA KIQeS Che ode oy eee 500 
ve UKTI Bob) Gila 200 
BRNO gana ee ea ee 200 
tet We OsO gs Oe eo le eee 800 
val? KeRAGMs i Meh: sc decease 
2. bb KePtCl tel a2 oe 
An Ke P tle aia toy | onan 600 
Ree K.PtBr, A AG) ar A EO en ee 7 800 
4) KMnO Ges aren ee eee 1000 
a SO eae eb ee 200 
, a} URS OR Rea ok: latent 25 eae 400 
osc] Een @O ae 691. |. .0. |e ee 
.. «| RDELCOPVAM IAL. te 
23] RDO LES OR... 
see) OBO Slee ahee abe ee cet cee 
os) RbesOd. OA eee 
o | ERDHSOg:. 5 eeks. nah. ce] ore ee 
ae AgNO; Ea 60 Ry epic we ke ite ye net EMee een 400 
ets 2 AgeSO.4 Se Sane tein Sneiteine Oe | Sone sae mee 1400 
9,76 Re NaC.H;0, ie pee ede Nelzctte lle cae aaee 200 
Aude NaC,H;0.2.3H2O re cmmcn Deis sae. 400 
NaeNH.PO,.4H20...|...... 800 
aes Na2B,O7.10H.O0 St OO Ts 6 1600 
aa | UNIT cnt ae Enh co) eee 200 
24 \ Na Br 2HeOa rit... lees 300 
Boh ins NasCO; Ghia, bc Pee tele 0 bee cages 400 
Pate Na2CO3. H,O cM APs vie roeth ate tenes 400 


+ 3,340 
— 9,760 
— 5,080 
+ 6,490 
+ 4,280 
— 10,040 
— 4,440 
— 3,010 
— 16,700 
—13,010 
+13,290 


| 4 
(>) Oe 
Noe 
=) 


— 12, 220 
— 10,630 


HEATS OF SOLUTION 











Name. Formula. Ee: Water. 
Caan | ; | Mols. 
carbonate cryst.......... INAaC ss abiaGhtra th: sett esc oe 400 
oo hi eS Bia ee IN GAOO; tO bisGhen st). clo esas 400 
Mmrineen eo. tl. NAC ee ORAS ETT. ce oan 100 
(RL a eee Sr INSOT yee tlt ere ee. 200 
hydrogen phosphate......| NasHPO,...........)...... 400 
od Cee Ot" NazsHPO,.2H.O * ee ar) Weaoenaan 400 
~; 30) ae Rake Na2HPO,.12H,O Ee eehell! ce cree che 400 
Re eee ote eek. CEN Be ie or gee ge Af eae" ORS ae 200 
ee IN Wahl ste epecat tie heres: 300 
LETS Cay og hl aa a a INEEIN Ce et denen tee: 200 
(Ok oro 8 eer IN Gea) emia has an ete ean ce ee, oe 
chlorplatinate............ MesPtCl, Olin se. aha... 900 
Shel CR Be) Nambour 2b) Peis. ay 
SMR eRe Teor sins ws Sia NazSO,4.H20 2 OPO aE NOS ES 400 
pope eee ot Na2SO,4.10H2O SAP ARIE IC, Paervices 400. 
Ue Ss ee ee NaHSOQ,....... oh. vheay | bo 200 
thiosulphate............. NaeS203.5H20.......|...... 400 
Stannic 
GSS in Ti ie i, a a eae Spt ae ee ed Po HE es 300 
Stannous 
UOT MOS es woos a in ok vos pill gee ween de os a 300 
SM es Gs vas 6 SNilet ed eee. ales «ae 200 
Strontium 
POUMOG. So. sors £0 4H. PE Sritast, QUO sWaddl clases: 400 
Be oo Sh Aas LE prin Hie the Hts... 5 400 
AIOE Ui ses ors siete CR. EF SrCleinh Woe. NCS 10 3S ee 400 
oe. oe a oe Mataiciovaiaretetst ois SrCl..6H20 AS GS ce ene 400 
PIVEOXIOG orgs es A ade « Sr(OH)s. Bik nt Mead fen ce ails ep 
Rs sik. . x's.0'as BOK SPC GE ot BEGONS SELEL HS 5 oS. ew ee 
OI SEUNOshe wm Asc betes e. 400 
on Oe ee Sr(NO3)2.4H2O hate eRe olt stats, wes 400 
So ay ae Sa a a Bry Pe. CCIE elon te cod a eee 
SES ee aes Srd20¢.4HsOwe ile... 400 
Sulphur 
URGIOIG Fe ics «xa f <4 N3)-< EE SOs Niguidh 34 mx. 3.14. 18 300 
DR PARAOO Raters sia c oc cits - ( SOs liquids. x. V4. 18 | 1600 
Sulphuric 
OME A oad 2 oy fH ch HeSO,,, hiquid.. fin. ke. 18 | 1600 
ADS ae Ser .| HeSO4.H20, liquid ..|......} 1600 
Pyrosulphuric 


EMME cc. is. « cH Ay OY H28207, liquid Fo56 Ok 18 1600 
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Calories. 


+20 

— 16,160 
— 1,180 
+ 9,940 
+. 5,640 

— 390 

— 22,830 
+ 1,220 
~ 4010 
— 5,030 
56,500 

— 10,630 
fused +460 
efflor’d +170 
— 1,900 
— 18,760 
+ 1,190 
—11,370 


-+29,920 


+350 
— 5,370 


+16,110 
Bey 
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Name. Formula. iia Water. 

Thallous Mols. 
chloride SER MOh ela cep eet iats tera tosis TI.Cl, Bye a ee Meret yeatte “a 6 Nie aeeeaene 9000 
POTOXIdGes. co: ites ek TOES. Vaya tee ie ee 470 
NiGta eGo, kale ee TINO 3 223) pet eet oe 600 

a ais FANE Mekal sian Bie ae ie TOS eke ee eee 570 
SOPRA: ER aaa eee a T1801 ai eee ee 1600 

Zinc 

leiveleauys oe omen te ee PA Ra a We J ZU DV ons Rees tee esis ee erect 400 
BONG test. tA ee BiG ls etch ee Sata Ap ee 300 
freee on a Pa eS hile w tee oe ee 400 
iPhoto , be deka ees Zn(NOs3)2.6H20.....}...... 400 
BURN ALe eee, ee er hoa ZYSO eo ere eee 400 

WANES | Sad Stes) Facog LosOghoO. nae eee 400 

fe SE aN as ah oe 2 ZOO Glu ne ee 400 
SPEEA Te ag DR wi BR ac ete 20820 5.0HEO AT: nc betes 400 


Calories. 


— 20,200 
— 6,310 
— 19,940 
— 3,080 
— 8280 


+15,030 
+15,630 
+11,310 
— 5,840 
+18,430 
+ 9,950 
— 4,260 
— 2,420 


CV.— Heats or NEUTRALIZATION OF ACIDS WITH 


FORMATION OF SODIUM SALTS 





Compound Formed. Reaction. 
Sodium 
BECLALE C02 a Aaa haplee HC2H;02 200 Aq, NaOH 200 Aq...... 
Bpsemate. TAM | x, | H;AsO, 200 Ag, 3NaOH 200 Aq....... 
arsenite. UN. lan. HAsO, 400 Aq, 2NaOH 400 Aq...... 
OTHLO Ss. 4 Wk. caectand H2B20,4 300 Ag, 2NaOH 300 Aq....... 
bicarbonate........... H.CO; Aq, NaOH Aq........t9.55 see 
PPOTASBUC 08 awash Le eee ne. HBrO; 400 Aq, NaOH 400 Aq......... 
DPOM IGG Shei sate HBr 200 Aq, NaOH 200 Aq........... 
Barponate, SAEs els. as. H,COQ; Aq, 2NaOQH Aq........4.5.058 
Oyanide.14 ARH 0 eek HCN 100 Ag, NaOH 100 Aq.......... 
DIVO BALE 08 Ga sien a teneoits HCIO; 400 Aq, NaOH 400 Aq......... 
Piloride 3 AME ta ae HCl 200 Aq, NaOH 200 Aq........... 
OVA UTH Ce praly Sap emilee ne ne H;C.sH;O; 600 Aq, 3NaOH 600 Aq..... 
ehromate: WLS, oe oe. . H.CrO, 400 Aq, 2NaOH 400 Aq....... 
Fmomde >. Vie 4 ae he HF 200 Aq, NaOH 200 Aq............ 
FGLMNALE eh eels oh oe ee HCHO, 200 Aq, NaOH 200 Aq........ 
fluosilicate ........... H.Sik’, 400 Aq, 2NaOH 400 Aq....... 
hypochlorite.......... HClO 400 Aq, NaOH 400 Aq.......... 
hypophosphite........ HPH.O; 250 Aq, NaOH 250 Aq....... 


FOURVE hat ee she ey HIO; 400 Aq, NaOH 400 Aq.......... 


Calories. 


RELATIVE AVIDITY OF ACIDS 





Compound Formed. Reaction. 
Sodium 
a0 COR Se ae HE 200 Ag sN8OH 200 AGt ii. sea 
Tinee oe woe es HeGaiOyAdseNaOh Adu... 2 
metaphosphate........| HPO; 400 Aq, NaOH 400 Aq.......... 
monochloracetate..... HC,H:2ClO2 200 Aq, NaOH 200 Aq.... 
Dietetemee . .. 3. 2. te NO; 200 Aq, NaOH 200 Aq... ...... 
palladochloride....... Hobo le A Open LL A Crete at oe 
PORTIA UO = he os snes H3PO, 450 Aq, 3NaOH 450 Aq........ 
phosphite........5.5.. H.PHO; 400 Aq, 2NaOH 400 Aq...... 
platinichloride........ H.2PtCl, 600 Aq, 2NaOH 600 Aq...... 
pyrophosphate........ H.4P.0; 800 Aq, 4NaOH 800 Aq....... 
ONGREHUG Sees epee soe H.SeO, 400 Aq, 2NaOH 400 Aq....... 
Pe EE 0 esi eg aa H.Si0; 200 Aq, 2NaOH 200 Aq....... 
UCI LG chia she em ac, ois H.C,H,0, 400 Aq, 2NaOH 400 Aq..... 
CLG Les i ate eae a H.SO, 200 Ag, 2NaOH 200 Aq........ 
Silo y OPALE ea hc st ELH ACs ON ROLL A Ct te eae) | eheeer 
AUIDH IGE we ce ee eke H.SO; 400 Ag, 2NaOH 400 Aq........ 
POPUP RUC soos sua Se) cn > » H.C,H.0¢ 300 Aq, 2NaOH 300 Aq..... 


CVI. — RELATIVE Avipity or AcIDs 
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Calories. 


13,680 
26,170 
14,380 
14,280 
13,680 
27,250 
34,030 
28, 450 
27,220 
52,740 
30,390 

5,230 
24,160 





Measured by 











cules. aa cee Oe Perera dca OR AMP tS 
ity. hentate. Sugar. 
1 ISTIC atv Es. Orr 1.00 0.996 0.92 1.00 
1 my Orocn lorie. s:20 i se! 1.00 1.00 1.00 1.00 
1 mvaropromic.. at's. : 0.89 1.01 0.98 1G gl 
, Fivdriodie.. eh eof Oo 7 Oe ee elec: Cason: Dees 
3 SURE) 01 ys Coli OA ga a 0.49 0.65 0.74 0.73 
; RBelenie: ster tM Y 4 OF ASAE ales | = ole) et kts eee 
1 Prichloracetic..:).'.... 0.36 0.62 0.68 0.73 
1 Orthophosphoric....... 0.25 D207. (eee He 0.06 
; le Gn 0.24 0.20 0.17 0.18 
1 Monochloracetic....... 0.09 0.05 0.04 0.05 
1 Pyaroiuorie? >.) 33.) >.. OD ERE Seon AS, [ESI le ned ee ae 
4 Martaric ye sa.. VPS 2 9: 0.05 0.023 O:023 tare ene 
° PLEO eee Ole) 0.05 0.017 0.016 0.017 
1 PETG a OS. 0.03 0.004 0.003 0.004 
3 Borie BOs. s/s. Os OUP et 2k 1. vi ee Se 
$ PANGiCey ore Prot. . OOO. thd nat erly eee ee 
1 ieydrdeyanie®. .:..8... ROOM at 224 eee es 
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CVII. — Heat or ComMBUSTION OF VARIOUS SUBSTANCES 


Substance. 


Alcohol, ethyl . 
BANA bos eee ee 
TOOUMY Lvs yete). + can 

Asphalt. . neat: Sy 

Benzol C A, gas dl ae 
gas. oA: Gah 
liquid . 

Cane sugar. 

Carbon cry stallized . 
crystallized. . 
WIMOFrPHOUsa* os. 6s 
AMGrpuous, . hess 
amorphous....... 
vapor. 
vapor diamond. . 

Carbonic oxide CO. 

Cellulose. . 


Charcoal. . 
‘cc 


‘ Ts 
6c 

beech... 

soft. . 

sugar. 


Coal ue and hed 


Coke gas. . dun he 
petroleum .> <2... 

Copper. . 

Gas, acetylene C, H, 
acetylene C.Hs4 


COBIeN: h. 


ethylene C,H,.... 

ethylene C,H,..... 
ethylene C,H,..... 
methane CH, 
methane CH, 


es el Se et 








Burned to 


.| CO,+H,0 liquid 
CO,+ H,O liquid 


CO, + H,0 liquid 


CO,+ H,O liquid 
CO,+H 0 eal 


| C0. 


OOo 


CS i 


CO,.. 


Op ee 


COL EEG Es 
CO pai 
CO,. 

CO 


GO: disere 
COLahaas 


CO, Te ok 


COpK: 
aICRRES ene 
CO)tise 


CO... eomtlen de: 


COCA Bee 
CuO 


| C0,+H,0 liquid 


CO,+ H,O liquid 


CO,+ H,0O liquid 


CO,+H,0 liquid 


‘CO,+H,0 gas... 
CO,+ H,0 liquid 


CO,+H,0 liquid 





CO,+ H 0 O liquid 


Heat Evolved. 


Cal- 
ories. 





7184 
7054 
5330 
9532 
10070 
9650 
10030 
3961 
2405 
7859 
2489 
8137 
8080 
11328 
11134 
5640 
4208 
2473 
2449 
8080 
8137 
7140 
7071 
8040 
7800 
er 
8047 
8017 
590 
11927 
11527 
4440 
fe 
11858 
12072 
11293 
13063 
13344 








B.T.U. 





12931 
12697 


Authority. 


Favre and Silberman 
Berthelot... . 


9594). . 


17159 
18126 


Slossen and Colbur 
Berthelot .:3). asesne 


17370| 3 


18054 
7130 
4329 

14146 
4480 

14647 

14544 

20390 

20041 

10152 
7574 
4451 
4396 

14544 

14647 

12852 

12723 

14472 

14040 





Stohmania poe 
Berthelot. t.taee 
Berthelot..... 
Berthelot. aoe 
Berthelotz..0 es aea 
Berthelot... .. 
Favre and Silberman 
Calculated? 4h 2cene 
Berthelot... .. 
Thomsenis oo. 
Berthelot? suses ee 
Favre and Silberman 
Berthelot. . BT 
Favre and Siindenas 
Berthelot: sven 
Schwackhofer...... 
SchwackhoOfer. .... 
Favre and Silberman 


16200/° °° °°" 


14485 
14503 
1062 
21469 
20749 
7990 


Favre and Silberman 
Mohlenj tid Soe ee 
Thomsen) ju. ene 
Berthelot... a2 ae: 
Thomsen; S0:ae7ene 


12266)" °° °° 


21344 
21730 
20327 
23513 
24019 


Favre and Silberman 
Berthelot. . 

Berthelot. . : 
Favre and Saher 
Berthelot. . 


Substance. 


Gas, methane CH, 
petroleum... 


producer... 


WRRCD Ry xc os 2's 3th 

water... 
Glycerene..... 
Graphite. ... 
Hydrogen. ...... 


eee ee ee owe 


Iron. 


Ligiaita ( (pure and dry) 


Magnesium. . Ba 
Naphthalene. he 





HEAT OF COMBUSTION 


Burned to 


CO, +H,0 liquid 
CO,. 


H 0 liquid Be eg 
HO liquid. . 

H,O liquid... as 
H,O gas: 

1 Pas ve. 
Fe,O,. 


=e 
CO,+ H, 0 liquid 


CO,+H,0 SAS... 


Oil, cotton eed rh oem, : Cee 


heavy coal gas... 
olive... 
rape.... 
schist... 
sperm... .. 
Paraiins, &.. 
ig3 


Pest. 7 o2) 
Petroleum. ... 
ce 
Pitch Js. 
Silicon. . : 
Stearic acid..... 
Starch 2.5. & $43. 
Sulphur, rhombic as 
rhombice. . 
Ponoaliiicn.: > 
RHO ooo ok eto? 
Wood, hard....... 
soft resinous. . 


_.| CO,+H,0 liquid 
..| CO,+H,0 gas... 


=. .| Si0,.. | 
; CO,+H, 0 liquid 
_CO,-+- H,O liquid 


alice Bsn 
sop 
SO, 


Heat Evolved. 


Cal- 
ories. 


12066 
10800 
773 
1370 
2350 
3032 
4316 
7901 
34462 
34180 
34500 
28800 
29150 
1582 
6000 
7000 
6077 
9690 
9354 
9500 
8900 
9473 
9489 
9000 
10000 


11140} 2 


10340 
5940 
9600 

11000 
8400 
7407 
9374 
4228 
2221 
2166 
2241 
9500 
4750 
5050 


CO,+H,0 gas... 
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Authority. 


Berthelot... sane 


Stohman. 
Besthelces “igh 
Favre and Hannon 
Vhomsen:#..7 0-2 vee 
Berthelot. . 
SChOmseri as eee 
Bertheloth..i see 


Berthelot... . 


Berthelot. . He : ee 


Me Cm Devillem sca 


Stoninan...°.. ee 
Stohman....... 
Gibsom. (ei 
Stohman... 


Stohman. EARS 
Bainbridge. Ls pee ae 


. Berthelot... ay 


Stohman. 

Berthelooe te 
Favre and Siiperatay 
Berthelot... . 
‘Thontéetiew vs se aa 
Stohmany...-..: 
Gotthieb....... 
Gottlieb... ....-: 
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CXII. — CHEMICAL COMPOSITION AND HEAT oF 








Name. 

Carbon. pie 
Ash.. 49.18 | 6.27 
Beech 49.06 | 6.11 
Binh ek ee, 48.88 | 6.06 
Elm 48.89 | 6.20 
Kir-% 50.36 | 5.92 
Cale tiica ie nies 50.16 | 6.02 
Pine... 50.31 | 6.20 
Tan bark 


e..7 0 


COMBUSTION OF Woop* 





Chemical Composition. 





Heat of Com- 


Oe bustion. 
Oxygen. ae Ash. | Water fess B.T.U 
43.91 | 0.07 | 0.57 4711 | 8480 
44.17 | 0.09 | 0.57 4774 | 8591 
44.67 | 0.10 | 0.29 4771 | 8586 
44.25 | 0.06 | 0.50 4728 | 8510 
43.39 | 0.05 | 0.28 5035 | 9063 
43.36 | 0.09 | 0.37 4620 | 8316 
43.08 | 0.04 | 0.37 5085 | 9153 
Suen’ 2 oe) 16.0 1.03 aeons 

30.0 | 23880 | 4284 


CXIII.— CHEMICAL COMPOSITION AND HEAT OF 
COMBUSTION OF PETROLEUM * 


Source. Grade. 
OHIO aot ee ee Leavy: 
Pennsylvania |; Crude 

Heavy 
Light. 
West Virginia} Heavy... 
Heavy. . 
Light. 
Russia...... Crude. 
Crude. - 


oh eae 


Specific 
Grav- 


ity. 


Hydro- |PXY8E2) oxy 
Carbon Dai i at 4 ar : 
RAK ASS Bat 
SO. oul ned 21 ee 
84.9 | 1827 ~ 1.4 
$4.9. 1 LSS 1.4 
82.0 | 14.8 3.2 “eee 
399. bome oe 0.8 
Do. loleme owe 
84.3 | 14.1 1}.6.\a852 
86.3 | 13.6 0.1 
86.6 | 12.3 1 


.938 


Chemical Composition. 








Heat of 
Combustion. 


Cal- 
ories. 





10399 
12000 
11520 
10672 

9963 
10102 
10180 
10223 
12650 
10800 


B.T.U; 





» we 


18718 | 
21600 — 


20736 
19210 


17930 — 
18184 
18324 


18400 


22628 © 
19440 © 








* Most of the data for this table have been quoted from The Calorific 
Power of Fuels by Poole. 
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WEIGHT AND MASS 


FUNDAMENTAL UNITS 


Velocity (v) is equal to the distance travelled, divided by the time required to 
do so. v = distance/time. 

The Unit of Velocity (u) is the velocity of a point that traverses the unit 
distance, in the unit of time. wu = cm./sec. 

The Unit of Acceleration. (a)— The acceleration per unit of time a is equal 
to the addition to a velocity, of another velocity w equal to the unit of 
velocity. @ cm. per sec. = u, a = u/sec. = (cm./sec.)/sec. = a = cm./sec.?. 

Acceleration produced by Gravity (g).—It has been found that gravity 
will impart to any body, irrespective of its weight, an acceleration of 980.62 cm. 
per second per second (g) in mean latitude (45°); that is, the velocity attained 
by a freely falling body is 980.62 cm. per second, at the end of the first second 
of its fall. At the beginning of its fall, it has no velocity, while at the end of 
the first second of its fall, it travels with a speed that carries it 980.62 cm. in 
one second. It has then traversed a distance of 980.62 cm./2 = 490.31 cm. 
The formula showing this, and from which g may be calculated after determin- 
ing the other data experimentally, is H = 3 gt?. H = height or distance 
travelled, in centimeters; ¢ = time in seconds. 

The Unit of Length, in physical computations, is the centimeter. This 
centimeter is the one one-hundredth part of the distance between two marks 
on a rod of a platinum-iridium alloy (9 parts platinum, 1 part iridium) kept in 
Paris in the archives of the Bureau of Standards. Since 1875 rods of this 
alloy have been made, and the distance of one meter indicated upon them 
by two fine lines. These rods have been supplied to those governments that 
have joined the “Meter Conference” originally held in Paris on the 20th of 
May, 1875. The original meter, made by Lenoir and still preserved in the 
archives in Paris, is the distance, from end to end, on a rod of platinum, at 
0° C. 

Originally the meter was intended to be the ten millionth part of a quadrant 
of the meridian. The reason that the length of the seconds pendulum was not 
taken as the unit was that, then, another element, time, would have been 
brought into consideration. 

The Unit of Volume is equal to 1 centimeter cube, cm.?. 

The volume of 1000 ccm. was taken as a unit for common measure and called 
a liter which is also equal to the volume of one kilogram of pure water at 
4° C. weighed in vacuo. The mass of a liter of water at 4° C. was adopted 
as the unit of mass, and called a kilogram. A mass of platinum-iridium 
alloy, made to coincide exactly with the mass of one liter of water at 4° C., 
is kept in the archives of the Bureau of Standards in Paris. 

The Unit of Mass is the one thousandth part of the above standard kilo- 
gram or is equal to 1 gram; the unit of mass is, of course, also equal to the 
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mass of 1 gram of water at 4°C. The reason that the definition of the unit 
of mass refers to the above standard kilogram and not to the liter is that, 
when the metric system was evolved, it was intended to make the unit of 
mass equal to the mass of a cubic centimeter of pure water (very carefully 
distilled) at 4° C. The original kilogram standard was made in accordance 
with this intention. But it was then found that the comparison of kilogram 
weights could be made more accurately than the determination of the weight 
of a cubic centimeter of water at 4°C. Therefore, the above kilogram weight 
is taken as the standard of mass. 

The Unit of Force, or the Dyne, is that force which gives to the unit of mass, 
in the unit of time, the unit of velocity. The dyne= (gram (mass) xem.) /see. 

One of the fundamental laws of mechanics states that a unit force f, which 
gives to a unit mass m, in the unit time ¢, a unit velocity u (u = em./sec.), 
varies directly as the quantities m and wu, and inversely as the quantity ¢, 
orf =c.m.u/t. Thiscisaconstant. But force is equal to mass times accelera- 
tion, and u/t = (v/t)/t = v/@ = acceleration. So m.v/t = force unit. Con- 
sequently mv/t = c. m. v/t and c must then be equal to 1. The force, exerted 
by the earth’s attraction upon the mass of 1 gram, in mean latitude, 45°, 
is equal to 1 X 980.62 cm. gram/sec.? or 1 X 980.62 dynes. The weight of 
1 gram mass is, thus, 980.62 dynes, and 1 dyne force or weight = 1 gram 
mass/980.62 = 0.00102 grams weight. 

Weight. — The force with which gravity acts upon a mass M is called 
the weight W of this mass. The forces thus acting are known by the same 
names. as the masses upon which they act. The weight of a kilogram is the 
force with which the earth acts upon the mass of a kilogram. This latter 
force is in mean latitude, 980.62 cm./sec.? and is generally designated by the 
letter g. Consequently the weight kilogram = the mass kilogram  X g, or 
the force kilogram = mass kg X g, or in the absolute system, we have, force 
(weight) kg = 1000 X 980.62 dynes. 

The fact that masses and weights are designated by the same terms, al- 
though they depend upon entirely different units, and, therefore, have different 
numerical values, is often rather confusing. It is, therefore, necessary for 
the scientist always to bear in mind, when dealing with e.g., a kilogram, 
whether the weight (force) or the mass of the kilogram for example is meant. 

Weighing. — The expression weight refers to the relative attraction of 
bodies for one another. Weight is not a characteristic of any one body, and 
as the “weight”? of a body varies about 3} per cent on the surface of 
the earth, the weight of any one body cannot be made unity. Special sets 
of weights would have to be made for at least each latitude. 

The weights we use are masses to which we compare other masses. Our 
sets of ‘‘weights” are really sets of masses, and a weighing performed on an 
ordinary analytical balance is not a determination of weight, but a deter- 
mination of mass. 

The Unit of Pressure is that pressure in which the unit of force is exerted 
upon the unit of area. In other words, unit pressure is equal to a pressure of, 
or weight of, 1 dyne acting on a square centimeter (gram cm./sec.?)/em.? = 
gram /sec,”? cm, 
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Atmosphere. — The pressure exerted upon the area of one square centi- 
meter by a column of mercury, 76.0 em. high, at 0° C., at sea level and in a 
latitude of 45°, is known as a pressure of one atmosphere. 

The mass of a unit volume of mercury is 13.596 times as great as the mass 
of a unit volume of water. The cross-section of the above column of mercury 
being 1 sq. cm. in area, the mass is, therefore, 1 (sq. cm.) X 76.0 (em.) X 13.596 = 
1033.296 grams. The weight of this mass pressing downwards is 1033. 296 < 
980.62 cm./sec.2 at 45° latitude. And this is equal to 1,013,270.7 + dynes. 

At latitude 50° we have 1033. 296 xX 981.1 cm./sec. 1,013,766.7 + dynes. 
At 45° latitude the value of 1 dyne in grams is 0.00102 (more correctly 
0.0010196), and consequently the pressure there, of one atmosphere, will be 
1,013,270.7+ X 0.0010196 grams = 1033.290 grams weight per square | 
centimeter. The ratio of 981.1 : 980.62 is 1.0005: 10. Therefore, if we 
multiply 1033.29 by 1.0005, we obtain the value in grams weight of 1 atmos- 
phere at 50° latitude, ‘hich is equal to 1033.81 grams. 
_ The constant g varies with the latitude, as we have just seen. It also 
varies with the height. The following formula enables us to calculate g for 
any latitude and for any height. g = 980.6 (1— 0.0026 X cos 2¢ — 0.0000002 
H) cm. /sec. @ = latitude in degrees. H = height in meters. g decreases 
as a body is raised above sea level, by 0.2 millionths parts for every meter 
of the value at sea level. Local variations amount to about as much. 
0.0000002 is a mean, and is influenced by local topographical conditions. The 
entire variation at sea level is only about 0.5 per cent, g at the equator 
being 978.1 and at the pole 983.2. 

It was the physicist Richter, who in the year 1672, when in Cayenne, 
noticed that the seconds pendulum was shorter than in his northern home. 
This led him to conclude that the force of gravity varied on the surface of 
the earth, L = gt/TP. At the equator g = 978.009, while at the pole, it is 
983.089 (cm./sec.). The ‘‘weight”’ of 1 gram of mass, at the pole, will be 

1 X 983 dynes, and that of the same mass, at the equator, will be only 1 X 

978 dynes, or a difference of 5 dynes. As one dyne (see under Unit of Force) 

is equal to 0.001020 grams weight, the difference in weight of the mass of 
one gram, weighed at the pole, and at the equator, is 0.00510 grams. 

Expansion. — The fractional increase in length of the unit of length, upon 
heating, varies with the temperature, and the constant of variation, at any 
particular range of temperature, is called the coefficient of linear expansion. 

L = length at ¢°, Lo = length at 0°, B = constant (coefficient), ¢ = number 

=A fr 
= B, 
0 

If B is known, this last equation permits us to calculate the length ZL for 
any temperature of a rod whose length at 0° was Lo. 

Reduction of a Length to Length at 0°. — If we know the length Z of a rod 
at t°, and if we know also B, then we can calculate the length Ly that the rod 
would have at 0°. Lo = L/(1+ Bt). Since B is generally very small, 1/(1 + 
Bt) = 1 — Bt, and we have, Ly = L(1 — Bt). 

Cubical Coefficient of Expansion, a. — In the case of the superficial expan- 
sion of an isotropic material of unit length of side, at 0°, we obtain for ¢° rise 








of degrees between 0° and ¢°, then by definition (4 
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in temperature a length of side of 1 + Bt; the area will then be 1 + 2 Bt + 
(Bt)?. As (Bt)? represents a very small number, we can neglect it. The 
coefficient of superficial expansion is then 2 B. 

Similarly the cubical coefficient of expansion from 0° to ¢° is 3 B, for in the 
expression for the cubical contents, after expansion, 1 + 3 Bt + 3 Be + Be’, 
the last two terms may be neglected, as being very small. 

The cubical coefficient of expansion is generally expressed for brevity’s 
sake, by the Greek letter a (alpha). 


CALCULATION 
Accuracy of Measurements 


When making physico-chemical measurements, it must not be forgotten 
that errors of observation are unavoidable. These errors depend upon various 
causes, such as the individuality of the observer, the delicacy of adjustment 
of the instruments, change of temperature during the observation, and among 
still other causes, a change in the body during measurement, due to hygro- 
scopic properties, or other causes not controllable. 

Thus it will be seen that, in practice, several measurements of the same 
object, made at different times, may vary from each other, or the measurement 
of one sample may vary from that made of another sample of the same homo- 
geneous object. The relative size of these differences is called ‘‘ definition” 
by Ostwald-Walker who formulated the fundamental rule for measurements, 
as follows: The accuracy of the measurement must correspond to the exact- 
ness of the definition of the object to be measured. An example will illustrate 
this: 

One hundred grams of a 1 per cent solution of a salt, in water, are to be 
made. It would be an error, in method, to weigh the water on the same 
delicate balance as the 1 gram of salt, striving in both cases, of course, for the 
same limit of accuracy, about 0.1 mg. The “definition” of such a quantity 
of water is uncertain, owing to evaporation, etc. Furthermore, an error of 
0.1 mg. in the weight of the salt occasions the same error in the strength of 
the solution, as a one hundred times greater error in the weight of the water: 
0.0001 g./1 g.= x/100, x=0.01, = 0.01 per cent, and 0.01 g./100 g. = x/100, 
x = 0.01, = 0.01 per cent. 

Figuring 

Results should be given in so many figures, that the second last figure is 
fairly accurate, while the last figure is uncertain owing to errors of observation 
in making the measurements. In doubtful cases, it is advisable to carry one 
figure more rather than less. Arithmetically the results must be correct, 
and thus, in a longer calculation, e.g., one in which logarithms are used, one 
figure more than it is intended to report in the result, should be carried along, 
as otherwise, by dropping all but the number of figures intended for the final 
result, the last figure in the number may become wrong by several units. 

Suppose, in measuring a cube whose edges are 2.10 em., 1.01 em., and 1.05 cm. 
long respectively, we make, in each case, an error of + 0.01 em. The un- 
certainty, due to error of observation, lies in the second place of the decimal. 
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The final result, then, cannot agree with the actual facts, beyond this third 
figure of the number. This third figure is uncertain and cannot be made 
more certain by annexing figures to it: 


2.11 X 1.02 X 1.06 = 2.281332, arithmetically. 
2.10 X 1.01 X 1.05 = 2.22705, arithmetically. 
2.09 X 1.00 X 1.04 = 2.1736, arithmetically. 


From the above the volume of the cube is 2.2 + ccm. 

Added zeros or those beginning decimal fractions are not counted when 
determining the number of figures with which to calculate or those that are 
to be reported. 


SPECIFIC GRAVITY 


Hydrostatic Pressure. — The weight of each layer of a liquid presses upon 
the layer beneath it so that the pressure increases with the depth of the liquid. 
Let q be the area of the upper surface of such a layer, h the height of the 
i cates of liquid, and d its density; then the mass m of the liquid will be 
= qg..d. And if g is the acceleration of gravity in the latitude where the 

Hote echiniatibn, is made, then the weight w of the liquid will be w = q.h.d.g., 
q-h.d.g. 





and the pressure per unit area will be p = =hd.g. (Force = mass X 


acceleration, and pressure = force per unit area.) Every horizontal layer of 
liquid that has a layer of liquid above it of the height h will receive a pressure 
p =h.g.d. This pressure, produced by gravity, is known as hydrostatic 
pressure, 


TERMS USED IN CONNECTION WITH SPECIFIC GRAVITY 


(1) The specific gravity of a homogeneous substance is expressed by a 
number indicating how many times heavier or lighter it is than the weight 
of an equal volume of water of maximum density 4° C. In other words, it 
is equal to the weight of the body divided by the weight of an equal volume 
of water at 4° C. 

(2) The density of a homogeneous substance is equal to the mass of a unit 
volume of the substance. See (7). 

(3) The specific volume of a homogeneous substance is equal to the volume 
of a unit mass of the substance. See (7). 

(4) Density and specific volume are reciprocals of each other. 

E.g., 10.53 = density of Ag. 10.53 grams. of Ag occupy lem. 1 gram of 
silver occupies a volume of 1/10.53 e.cm. which equals the specific volume. 

(5) The volumes of equal weights of bodies vary inversely as their specific 
gravities. ; 

(6) The weights of equal volumes and the densities of substances vary 
directly as their specific gravities, and inversely as their specific volumes and 
as the volumes of equal masses. 
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=» = 


(7) Figures representing specific gravity are relative figures, and as such 


independent of the absolute, or ¢.-g.-s.-system. 


(8) Density and specific volume, however, are expressed in the absolute 


system. 
According to (1) water at 4° C. has a specific gravity of 1, and as 1 cem. of 


water at 4° C. contains 1 gram mass, the density of water at 4° C. in the’ 


c.-g.-s.-system is equal also to 1, or in other words, density and specific gravity 
in the absolute system are equal. 

(9) In practice, generally, water of t° is employed. This leads to the 
determination of the specific gravity of water at ¢°. 


(10). Specific gravity of water of 2 = — ee 


weight of same body in water of 4°. 


= the ratio of the weights of equal volumes (6). 
(11) From (10) and (1) we obtain for the specific gravity of a homogeneous 
weight of body at ¢° 


solid, determined in water of ¢°, specific gravity ices of walneal 
X specific gravity of water at t°. 

Similarly, the specific gravity of a liquid is found as follows: Weigh a body 
in the liquid, and in water of the same temperature. The loss of weight of 
the body in the liquid and its loss of weight in water represent the weights of 
equal volumes of the liquid and of water, and we have 


loss of weight ‘of body in the liquid of ° 


12) Specifi 1by 
he ee Avy, loss of weight of body in water of 7° 


X specific 


gravity of water of f°. 


METHODS FOR DETERMINING SPECIFIC GRAVITY OF SOLIDS 


The Pycnometer. — Let the pycnometer, filled with water, or any other 
liquid as above, weigh p grams, the body m grams and the pycnometer, after 
the body has been dropped into the water and the overflow removed, p grams. 
The overflow, or the volume of water displaced by the body is, then, v = p + 
m—~p. veccm. water at 4° have a mass of v grams. d = m/v and specific 
gravity = m grams/v grams. 

Nickolson’s Hydrometer. — This instrument is so adjusted that when 
10 grams are placed in the pan, the instrument sinks in distilled water, at 
4° C. to a fixed mark 0 on the stem. Place in the pan a fragment of the body 
weighing less than 10 grams, and add the weight w required to sink the mark 
to the water level. Then the weight of the substance in air is 10—w. Remove 
the body to the cavity at the bottom of the instrument. Now add to the 
weight in the pan till the 0 mark again is at the water level. The additional 
weight represents the buoyancy of the body, or its apparent loss of weight in 
water. The specific gravity = (10 —w)/w’. Owing to the many sources of 
error, this instrument is but rarely used. 

Jolly’s Spring Balance. — The spiral spring of this balance when used for 
specific gravity determinations has fastened to it two weighing pans, the 
lower one of which is always submerged in water. The lower, free end of the 
spring may be shaped into a pointer, 
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With the aid of a set of weights weighing can readily be made with this 
instrument, by bringing the pointer end always to the same mark on a grad- 
uated scale fastened behind the spring. Without weights weighings may be 
performed by employing the principle that the elongation h of the spring is 
practically proportional to the weights w attached. w=c-h. By a trial 
with a known weight the constant c is readily determined. Since in density 
determinations the weight factor can be eliminated, we can make use of the 
scale divisions as units. 

Tf the pointer is lowered h scale divisions, when the body is placed in the 
upper pan, and h’ divisions, when it is placed under water in the lower pan, 
we have: specific gravity = h/(h-h’). 

As, however, the elongation is not absolutely the same for all weights, it is 
best to determine two constants, one for the greatest expected elongation and 
one for about one-half of that elongation. Then w = ch + dh’, c and d being 
the constants at the particular ranges, h and h’. 

Solids Soluble in Water, and Heavier.— Weigh solid in air, then in a liquid 
of known specific gravity, in which it is insoluble. Weight in air divided by 
loss of weight in liquid is equal to the specific gravity, relative to the liquid 
employed: multiplying by specific gravity of the liquid employed gives the 
specific gravity of the substance. 

Let the density of a substance relative to chloroform be 5. If the specific 
gravity of the latter be 1.476, to find the density referred to water, or the true 
specific gravity of the body, we proceed as follows: 

(a) If the body were five times as heavy as an equal volume of water, a unit 
volume of it would weigh 5 grams. But as the weight of a unit volume of 
chloroform is 1.476 grams, and the unit volume of the body weighs as much 
as 5 unit volumes of chloroform, the unit volume of the body, or 1 ¢.cm. will 
weigh 5 X 1.476 grams or 7.38 grams. ‘The specific gravity sought is, there- 
fore, 7.38. 

(b) Or, by (6), if x be the loss in weight of the body, when immersed in the 
liquid, and y be the weight of a like volume of water of the same temperature 
as the liquid, we have: x: y :: 1.476: 1. 

Dividing the weight in air, 5 (grams), by the weight of a like volume of 
water, 0.6775 (grams), we get the desired specific gravity, 7.38. 

Still another method can be followed: 

(c) Keeping in mind that density and specific volumes are reciprocals 
(4), and that specific volumes vary inversely as the specific gravities (6a), we 
find, taking the same figures as before: 


= volume of the chloroform, ¢° _ 1 = specific gravity water, 4° C. 


a = volume of the water, #2  1.476=specific gravity chloroform, 4° C. 
therefore x = 7.38 ccm. 


Now 7.38 ccm. of water weigh as much as 5 cem. of chloroform (by the 
equation), and 5 cem. of chloroform weigh as much as 1 ccm. of the body 
(4, and conditions of the problem). Consequently, 1 ccm. of the body weighs 
as much as 7.38 ccm. of water, and, therefore, (1) the specific gravity of the 
body is 7.38, 
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(d) Another method, depending upon the fact that the specific gravity 
varies directly as the density, gives us the two expressions: 5 = density, body 
at t° relative to chloroform at ¢°, «1.476 = specific gravity chloroform, at 
4°. x =density, body at ¢° relative to water at t°, «1.0 = specific gravity, 
water at 4°. ® 

5 «1.476, « 1.0. Combining and converting into an equation, we get: 
5 X 1.476 =x X 1.0, or in the form of a proportion, 5 : x :: 1 : 1.476, or 5/zx = 
1/1.476. 

Solids Insoluble in Water, and Lighter. — In this case we must employ a 
sinker in order to immerse the substance in water. If we know the weight 
of the sinker in air and its specific gravity, we can find its weight in water as 
follows: By (10 and 12) we have specific gravity, e.g., 5, weight in air = 
10 grams, weight in air divided by specific gravity equals volume of water 
displaced (10/5 = 2) or loss in weight in water. Therefore the weight of the 
sinker in water equals 10 — 2 or 8. 

The substance being lighter than water, the weight of sinker and substance 
in water will be less than that of the sinker alone. If we subtract from the 
weight of sinker and substance in water the weight of the sinker in water, we 


obtain the weight of the substance in water. This is a negative quantity, ~ 


and is a measure of the buoyant power of the substance. 
Weight in air 3 

Weight in air — loss of weight in water _ 
Weight in air 


Specific gravity = 


Weight in air— (weight of sinker-++substance in water — weight of sinkerin water) ; 


To Illustrate. — Weight of substance in air, 5 grams. Weight of sinker 
in water, 12 grams. Weight of substance and sinker in water, 10 grams. 
Difference of weight of sinker and substance in water, and of sinker alone in 
water = 10 — 12 = — 2 grams, and we have: 5 + [5 — (— 2)] = 5 +7 = 
0.714, the specific gravity sought. 

Solids Soluble in Water, and Lighter. — Weigh with a sinker attached in 
some liquid that will not act on the substance. Calculate the density (specific 
gravity) relative to this liquid, and then find the true specific gravity, as under 
B. 

To Illustrate. — Find specific gravity of potassium, given weight of potas- 
sium = 4grams. Weight of sinker in air = 10 grams. Weight of potassium 
and sinker in ligroin = 8.6698 grams. Specific gravity of silver sinker = 
10.53. Specific gravity of ligroin used = 0.73. 

First find the specific gravity of the sinker referred to ligroin. Keeping 
in mind that density and specific volume are reciprocals of one another (4), 
and that the weights of equal volumes vary inversely as the specific volumes 
(6), we have 0.73: 1:: 10.63: 2... 2 = 14.4246 = specific gravity of sinker 
referring to ligroin. 

Then find the weight of the sinker in ligroin. We have just found how 
many times heavier a unit volume of the sinker is than an equal volume of 
ligroin. Specific gravity (14.4246) = weight in air (10 grams) divided by 
loss in weight in ligroin (10 — x) . . . x = 9.3067 grams. 
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Now following the reasoning under (c), we obtain the following equation: 


METHODS OF DETERMINING SPECIFIC GRAVITY OF LIQUIDS 


1. Calibrated vessels, such as measuring flasks and cylinders, pipettes 
and burettes. 

The volume of these vessels being known, we know the weight of an equal 
volume of water at 4° C. If now the weight of a definite volume of any liquid 
such as the contents of a liter flask is taken, we immediately have the neces- 
sary data, i. e. weights of equal volumes. 


2. Pycnometer. — Here we have vessels of unknown volume, but. either 
having a mark on the neck, or having glass stopper with a capillary hole. 
Thus the pycnometers are made to hold constant volumes. Constant tem- 
perature is obtained by the aid of a bath of constant temperature. For use 
in a determination the pycnometer is weighed empty, filled with water, and 
filled with the liquid under consideration. The weight of the pycnometer 
full of water minus the weight of the empty pycnometer is equal to the weight 
of the water it will hold. This weight, compared with the weight of the liquid 
that the pycnometer will hold, gives us the specific gravity of the liquid. 


3. Hydrostatic Balance. — A body of sufficient density, e.g., a small 
thermometer, is suspended from the end of the balance arm. By placing 
weights in the balance pan suspended from the other end of the balance arm, 
we obtain the weight of the body in air. It is then weighed, still suspended 
from the balance arm, immersed in water, and finally it is weighed, immersed 
in the liquid whose density is to be determined. 

The weight of the body in air minus its weight in water is equal to its loss 
of weight in water, and this loss corresponds to the weight of a volume of 
water equal to the volume of the body. Similarly, we find the weight of the 
same volume of the liquid. The ratio of the weights of this same volume of 
water and of the liquid represents the ratio of the densities. 

A source of error is the frequently uneven wetting of the fine platinum 
suspending wire. This can be overcome, practically, by plating the wire 
with black platinum. 

Another source of error is a bubble of air frequently formed by water or by 
the liquid in the loop of the wire from which the small thermometer is sus- 
pended. : 


Mohr-, Westphal-, Sartorius-, Specific Gravity Balances. — In these 
balances the right-hand half of the beam is divided into ten equal parts from 
the fulcrum to the point of suspension at the end of the beam. Suspended 
from this end of the beam is the sinker (thermometer), while a weight at the 
other end acts as a counterbalance. When the sinker is immersed in water 
of 4° C., the equilibrium of the balance is destroyed by the buoyancy of the 
water. To adjust the equilibrium, a weight equal to this force and in grams 
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equal to the weight of the volume of water displaced (which is equal to the 
volume of the sinker) is hung from the point of suspension. This weight is 
shaped somewhat like © and is called a rider. Other riders weighing 
respectively 0.1, 0.01, 0.001 of the weight of this rider constitute the set of 
weights used with these balances. With their aid we can directly read off 
from the balance beam the density of a liquid. 


Hydrometers 


These instruments consist of a spindle-shaped float, with a cylindrical neck 
containing a scale. They are weighted at their lower end, thus bringing the 
center of gravity very far down, and insuring an upright position when 
floating. ‘They depend upon the principle that a body will sink in a liquid 
until enough liquid has been displaced, so that the weight of the displaced 
liquid equals the weight of the body. 

The weight and volume are so adjusted, that the instrument sinks to the 
lowest mark on its neck in the heaviest liquid to be tested by it, and to the 
highest mark on its neck in the lightest liquid to be tested by it. 

The Instrument always Displaces its own Weight of Liquid. —If we 
subdivide the stem of the hydrometer into any number of equidistant divi- 
sions of volume, such that each division represents the same multiple of the 
volume of the submerged portion of the hydrometer when floating in water, 
we can directly read off the volumes of equal weight, i.e., the specific volumes. 

For example, let us mark with the number 100 the point up to which the 
hydrometer sinks in water, and let us subdivide the stem into 100 equal parts, 
by volume, such that each division represents one one-hundredth of the weight 
of the submerged volume of the hydrometer. Then, if the instrument sinks 
only up to the mark 75, for example, in a liquid whose density is to be deter- 
mined, we know that 75 of the above parts, by volume, weigh as much as 
100 of these parts by volume of water, or as much as the entire hydrometer 
weighs. 

Water being unity, the specific volume of the liquid (compared with water, 
both volumes having the same weight), is as 75 parts volume liquid are to 
100 parts volume water or 75/100 or 0.75. 

Seventy-five volumes of the liquid, weighing the same as one hundred 
volumes of water, must be as much heavier than the water, as 75 is contained 
in 100, or 1.333+, consequently the relative density is 1.333-++, which, if we 
have worked with water and liquid of 4°.C., is the true specific gravity of the 
liquid. : 

From the following table, we see that if the same hydrometer were to be 
used for liquids only a little heavier than water and for those considerably 
heavier, that the intervals, between the lines indicating specific gravity, would 
become so small as to render the hydrometer entirely useless; for the errors 
of observation with hydrometers are relatively great, and the nearer the 
divisions the greater will be the error. 

Therefore, hydrometers are made comprising only limited ranges of specific 
gravity, e.g., 10—1.2000, 1.2000 —1.4000, 1.4000 —1.6000. 
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As a rule, it is desirable to read off directly the specific gravity, and not 
the specific volume of aliquid. This specific gravity scale must be constructed: 
Equal differences of, specific gravity are not represented by equal differences 
of parts volume marked on the stem: 


x°= Degrees 
Immersed. 


Specific Degrees 


Gravity. Immersed. Difference. 


100.0 a 
90.9 Spec. grav.= 
83.3 ; 100/x° 
76.9 x°=100/spec. 
71.4 grav. 





Degrees Immersed. Specific Gravity. Difference. 


100/100 1.0000 


100/99 1.0101 
100/98 1.0204 
100/97 1.0309 
100/96 1.0417 
100/95 1.0526 


100/75 1.3333 

100/50 2.0000 

100/25 4.0000 

100/10 10.0000 

100/5 20.0000 : 
100/1 100.0000 80.0000 








Baumé Hydrometer 


This hydrometer is extensively employed in the chemical industries. It is 
named after the French chemist, Antoine Baumé, born in Senlis, France, in 
the year 1728. He described this instrument.in the journal ‘‘ Avant Coureur”’ 
in the years 1768 and 1769. 

It depends upon the following principles: 

The specific gravity of water, at the temperature at which the hydrometer 
is calibrated, and at which it is intended tc be used, is taken as being unity, 
or specific gravity water at 17.5° C., e.g. 1.000. 

In writing degrees Baumé is abbreviated to ° Bé. 

The original Baumé hydrometer scale is marked 0° at the point up to which 
it sinks in a 10 per cent sodium chloride solution, and 10° at the point to which 
it sinks in water, both liquids being at 17.5° C. 

The distance between ‘these two fixed points is divided into ten equal 
divisions, and this scale is then continued above and below these points, 
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Frequently, for liquids heavier than water, rational Baumé scale hydrom- 
eters are used side by side with hydrometers for liquids lighter than water 
whose scale is calibrated according to the old Baumé system. ‘This is likely 
to produce confusion. 

Rational scale Baumé hydrometers have been proposed by Lunge. Here 
the scale is marked 0° at the point up to which the hydrometer sinks in water, 
and 10° at the point to which it sinks in a 10 per cent sodium chloride solution, 
both liquids being at 12.5° C. 

According to Lunge, the numbers, indicating rational Lunge-Baumé degrees, 
are marked with the minus (—) sign, if the degrees refer to a liquid lighter 
than water. 

The old Baumé scale gives us no indication as to whether a liquid lighter 
or heavier than water is under consideration. The following table* will 
illustrate what has just been said. 


Rational Rational 








pabeeters | Gravity. | Baume. || ,,Destees | Gravity. | Baume. 

—50 0.743 60 +9 1.067 1 
25 0.852 35 +10 1.074 0 
oi 0.935 20 +11 1.083 1 
aH 0.993 1 =15 1.116 5 

0 1.000 10 +19 1.152 9 
+1 1.007 9 +20 1.161 10 
+5 1.036 5 +21 1.170 el godt 


American Standard Baumé Scale. — These various Baumé scales have been 
the cause of great confusion. To do away with this uncertainty, the Manu- 
facturing Chemists’ Association of the United States has adopted a Baumé 
table calculated by aid of the following formule: For liquids heavier than 
water at 60° F. 





O lasits 145 1 ; 145 
i. B = 4 os fi => 
é = 145 2, me specific gravity oBé. — 145 
For liquids lighter than water at 60° F. 
140 : erenre 140 
= Bé => Cer 130, fi t =e nn 
sp. gr. Sladek Ap eg ai 130 +° Bé 


The specific gravity determinations were made at 60° F., compared with 
water at 60° F. (60° F. = 15.55° C.+) and are calculated for weights in air. 

Twaddle’s hydrometer is generally employed in England. Its scale has 
200 degrees, from 0° to 200°, corresponding to a change of specific gravity 
from 1 to 2. The degrees represent constant increases in specific gravity. 
Water at 4°C. is given a specific gravity of 1000. An increase of specific 


* This table is taken from Dr. R. Dierbach, ‘‘ Der Betriebschemiker,’’ 2nd Ed,, p. 100. 
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gravity of 5 units corresponds to an increase of 1° Tw. Therefore, at 15.55°C. 
specific gravity = 1 + .005 Tw°. 

Alcoholometers frequently employed are those of Richter and of Tralles. 

Richter’s alcoholometer shows the per cent by weight of alcohol in an 
aqueous alcoholic solution. It has a decimal scale. The points up to which 
the instrument sinks in 0 per cent (H2O), 5 per cent, 10 per cent, etc., solutions 
are noted, and the intervals are decimally subdivided. 

Tralles’ alcoholometer shows the percentage by volume of alcohol in an 
aqueous alcoholic solution. It is so constructed, that, for every per cent 
volume of alcohol shown on the scale, an equal volume of the instrument is 
submerged, e.g., with 100 per cent alcohol, the instrument should be just 
below the surface of the alcohol. 


CORRECTIONS TO BE APPLIED IN SPECIFIC GRAVITY DETER- 
MINATIONS 


To obtain the true specific gravity of substances, their density, at 4°C., 
and in vacuo, must be compared with the density of water, at 4° C., in vacuo. 


Correction for Temperature 


Tables are published showing the weight of a cubic centimeter, or the 
volume of a gram of distilled water at different temperatures. . 

In case we know the weight of one cubic centimeter of water, at the tem- 
perature at which the density determination was made, we obtain (see defini- 
tion 6): 

(a) Specific gravity at 4°; specific gravity at ¢°; density at 4°; density 
at: f°. 

Specific gravity 4° = (specific gravity ¢° X density, water at 4°)/density, 
water at 1°. 

Where we know the volume of a cubic centimeter, at ¢°, we obtain: Specific 
gravity at 4°: specific gravity at ¢°:: volume 1 ccm. water at¢® : volume 1 
ccm. water at 4°. 

(b) Specific gravity 4° = (specific gravity t° X volume 1 ccm. water, ¢°)/ 
volume 1 ccm. water, 4°. 

If we know the cubical coefficient of expansion, at or around the tempera- 
ture of the determination, we have S = s [1 + a(t — T)], where s = density 
at temperature of determination, ¢° (for a solid t? = temperature in water), 
S = density at any other temperature 7’, while a = coefficient of expansion. 

Most liquids have an irregular expansion. This is taken from tables. If 
the volumes of the same weight of a liquid be V at 7° and v at ¢°, and S and 
s be the densities at 7° and t°, we have: 

v 
S=sxX V 

For technical use, specific gravity is frequently determined at any convenient 
temperature, and referred to water, of either that same temperature, or to 
water at 4° C., weight in air being taken as a basis. Thus 15° C./15° C., after 
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the specific gravity figure, means that the temperature of the solid or liquid 
was 15° C., at the time of the determination, and that the weight of a unit 
volume of it was compared with the weight of a unit volume of water at 
15°C. Similarly, 15° C./4° C., after the specific gravity figure, means that 
here comparison is made with the weight of a unit volume of solid or liquid 
at 15° C., with the weight of a unit volume of water at 4° C. 

To convert from one system to the other, and to standard conditions, 
proceed as follows, taking the above figures to illustrate the method: 

w 15°C. = weight unit volume of liquid at 15° C., w 15° C. = weight of 
unit volume of water at 15°C., w 4°C. = weight unit volume water at 
4°C, 

Specific gravity 15°/15°=w 15°/w 15°. Specific gravity 15°/4° =w 15°/w 4°. 

Then w 15° = specific gravity 15°/15° & w 15°, and w 15° = specific gravity 
15°/4° X w 4°, and we have: 

(c) Specific gravity 15°/15° = (specific gravity 15°/4° & w 4°)/w 15°. 

(d) Specific gravity 15°/4° = (specific gravity 15°/15° & w 15°)/w 4°. 

To convert from specific gravity 15°/4° to 4°/4°, we proceed as under (a) 
or (b) above. 130° 

To Illustrate. —The density of Uranium is given as 18.685 4° on page 208. 


To obtain the true specific gravity, we obtain, from a table, the density 

of water at 13°, or the volume of 1 gram of water at 13°. Then, by (a): 

18.685/0.99941 (density) = 18.696? and by (b) 18.685 & 1.00059 (volume) = 
4 

18.6964. 


Correction to Weight in Vacuo, and a Combination of this with the 
Temperature -Correction 


In the following discussion and formule, let d = density of water, at ¢°, 
used for comparison. » = (0.00012), the mean density of air referred to 
water (see under atmosphere, p. 517), m = apparent mass (weight) in air 
of body, as found by aid of balance, or, in case of determinations of density 
of liquids with the aid of the glass body, e.g.(Westphal balance), the apparent 
loss of weight of this body when immersed in the liquid. w = apparent 
mass (weight) in air of the volume of water equal to the volume of the body. 
In case of liquids, w = apparent weight in air of the water in the pycnometer, 
or of the volume of water displaced by the glass body (buoyancy). In case 
of solids, w = apparent loss of weight of the body in water, in determinations 
depending upon buoyancy, or the apparent weight in air of the water dis- 
placed, when a solid is placed in the pycnometer full of water. m/w = 
specific gravity, uncorrected. 

Discussion. — If a body, solid or liquid, weighs m in air, and displaces a 
mass of air, a, its weight in vacuo ism +a. In case the weight w of a volume 
of water equal to that of the solid, has been determined in air, its weight in 
vacuo willbe w +a. Again, if the apparent loss of weight of a body by sub- 
mersion in water was determined, this weight must also be increased by a, 
since, in vacuo, this weight would have been greater than in air by a. And 
again, if the density of a liquid is determined by comparing the apparent loss 
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of weight of a solid in water, and in the liquid, each loss must be increased, 
for the same reason as above, by a. 

Now, if the water used did not have the density J, but had a density d, 
then the same volume of water would weigh, at 4°, not w + a, but (w + a)/d. 
Therefore, the true specific gravity of the body would be S = (m + a)/ 
[(w + a)/d] = (m + a)d/(w+a). Nowas (w + a)/d is equal to the volume 
of the displaced air (volume = weight/density), whose density is \, the weight 
of this air will be a = \ (w+ a)/d, ora = ae 

ootaar this value fora in S = (m + a)d/(w + a) we obtain 

(1) = (m/w) (d —d) +2 or (m/w)d + 1 — sch d. 

Proof and tratin of above formula: 

{cea ie rN md—-mrvx\+wrx md—mraA+wr~ md m 
2 ee eee ice 
wd — wr» + wr w w w 
w + a 


m m m 
sa "at (1-7), =a4n—Za=Z@-wtr 


The importance of the corrections obtained by the above formule will 
become apparent from the following, showing that the uncorrected result may 
be as much as 0.08 too high. 

A piece of Uranium weighs 37.37 grams in air. Specific gravity U = 
18.685°f, 1 ccm. U weighs 18.685 grams in air. 1 gram U has a volume of 
1/18.685 ccm. = 0.053518 ccm. 1 gram U displaces 0.053518 ccm. of air, 
0.053518 cem. of water. 37.37 grams U displaces 37.37 X 0.053518 ecem. = 
2 ccm. of air and the same volume of water. 

One cem. air weighs 0.001293 gram, 2 ccm. air weighs 0.002586 gram. Weight 
of volume of water equal to volume of U = 2 grams. Weight in vacuo of 
U = 37.37 + 0.002586 gram = 37.372586 grams. Weight in vacuo of a vol- 
ume of water equal to volume of U = 2 + 0.002586 gram = 2.002586. 

Specific gravity U reduced to (weights in) vacuo = 37.372586/2.002586 = 


18.6627. 18.685 in air — 18.662 in vacuo = 0.023 difference. 18.6627 = 
18.673%. 18.696 — 18.673 = 0.023 difference. 

If the expansion of water were neglected, the difference would be: Density 
Ut = specific gravity, 4° X density water, ¢°. Density U's = Ut X density 
water, 30° = 18.5927. Differences: 18.673 — 18.662 = 0.011, 18.673 — 
18.5924 = 0.081. 


Corrections for Differences in Temperature During the Determination of 
Density, with the Pycnometer or with the Aid of the Glass Body or Sinker 


If, when using the pycnometer, there is a difference of temperature between 
_ the water and the liquid whose density is to be compared, the mass of the 
volume of water of t, degrees and density d, has to be recalculated to the mass 
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of the volume of water that would fill the pyenometer at ¢ degrees and that 
would then have a density d. 

If the net weight of, or the weight in water, or the buoyancy in water (of 
the glass body or sinker), at the temperature ¢,, indicates an apparent net 
weight wy, or an apparent buoyancy wn, then, to find the corresponding weight 
w, or buoyancy w, at another temperature, ¢, at which the net weight, in the 
pycnometer, of the liquid whose density is to be determined was found, or 
at which the buoyancy of the glass body or sinker in the liquid was found, 
or the temperature of the water, or other liquid, in a pycnometer, after putting 
into it a solid whose density is to be determined, was found, we have: 

The correction for the expansion of water will be an addition of wy, (d — dy) 
to Wn, and the correction for the increase in volume of the water due to 
the i increase in volume of the pycnometer will be an addition of UnB (t — tn) 
to Wr. We have now (definition 6) d: dn :: m/w: m/wn =d: dn iim/wm: 


1 /iU,M = dO. dn 2220 Wn; = ae , the pycnometer, or the glass sinker = 


Wn +unl[1+3B (t —t,))~. w=urz(1+3BE- tn)|d/dn. But as d/d, = 
1—(1—d)/1—(1 —d,)=1+ (d — d,), the above expression becomes: w= wy 
+ wnl(d —dn)+3B (t —ty)]. The quantity (d — dn) 3B (t — tp) is insignifi- 
cant, and, therefore, neglected. 
«this expression should be inserted in the formula (1) in place of w, then 
= [M/(wa + Wn) [@ — dn) +3 Bt — th) [(@ —d)+d]. The quantity in 
peta ity can readily be taken from tables. 


L+.3:B (t:— &): 
A — 0.00120 


This term should be determined for the temperature interval that is likely to 
occur, and plotted in a curve. For a determination at temperature ¢, take 
value for W and calculate specific gravity S (for temperature ¢ degrees) where 
M = apparent weight of liquid in pycnometer, or equals apparent buoyancy 
in liquid. 

Ss = 7 + 0.00120. Proof of this formula by combining formula 1 and 2. 


Taken from Kohlrausch: Lehrbuck der proktischen physik, 9th Ed., p. 70 
(top). 
- Hydrometers have indicated upon their stem the temperature at which 
they are to be used. This temperature is usually 60° Fahrenheit (15.55° C.) on 
technical hydrometers, a temperature readily obtained and held constant. 
To obtain correct readings determinations should be made at this tempera- 
ture. Liquids, as a rule, do not expand uniformly. Their expansion should 
be obtained from tables which have been experimentally obtained. If a — 
table giving the volume of a mass of liquid at the temperatures 7 and ¢ is at 
hand, then if S = specific gravity at 7°, and if s be that at ¢°, we have (see 
under definition 5) S/v = s/V, S = s.v/V. 

For given liquids, temperature allowances within a certain range of specific 
gravity are determined and published. These allowances are published in 
books dealing with chemical and physical tables and constants. 


W =wW 
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USE OF SPECIFIC GRAVITY TABLES 
ACID CALCULATIONS 


Large shipments of acid, particularly sulphuric acid, are usually billed and 
paid for on the basis of 66° Bé, 50° Bé, ete. It is, therefore, necessary to cal- 
culate the actual strength of the acid shipped to its equivalent in 66° Bé, 
50° Bé or to whatever strength basis the acid is billed and paid for. 

The weight of one cubic foot of water at 60° F. has been found to be 62.37 
pounds. The weight of a cubic foot of an acid is its specific gravity multiplied 
by 62.37. The acid content corresponding to 66° Bé (oil of vitriol, O. V.) has 
been carefully ascertained and found to be 93.19 per cent H2SO,. (p. 392). A 
sample of sulphuric acid of 65.75° Bé containing 91.80 per cent H2SO, is 
equivalent to 


ea < 100 = 98.51 per cent O. V., 


and as a cubic foot of 65.75° Bé acid weighs 114.12 pounds the number of 
pounds of oil of vitriol equivalent to one cubic foot of this acid is 
91.80 


98 19 X L412 = 112.42 pounds O. V. 


The equivalent per cent in 60° Bé (77.67 per cent H2SO,) of an acid of 64° Bé 
(85.66 per cent H2SO,) is ‘ 
85.66 


oo < 100 = 110.29 per cent 60° Bé, 


and as 60° Bé corresponds to 1.7059 specific gravity, the pounds of 60° Bé 
equivalent to one cubic foot of 64° Bé acid is 
85.66 


ae AMY 62.37 = 123. ° Bé. 
77.67 X< 1.7059 X ii 3.14 pounds 60° Bé 


Correction for temperature must be made when determining the specific 
gravity. As an example illustrating the use to which the specific gravity 
tables may be put: suppose it is required to calculate the number of pounds 
of 50° Bé sulphuric acid in a shipment, the following data being given: 

Forty-two inches of sulphuric acid are drawn out of the tank at a tempera- 
ture of 101° F. 

Suppose we find by calculating the capacity of the tank from the inside - 
measurements that 1 inch of liquid in the tank corresponds to 50.00 cubic 
feet. A sample taken from the tank and tested in the laboratory showed 
56.88° Bé at 92° F. Correction must be made for the temperature in order 
to reduce it to 60° F., the temperature for which the tables are constructed: 


92 — 60 = 32 difference. 


From the table under the caption “Allowance for Temperature,” it is seen 
that the allowance for 60° Bé acid is 0.026° Bé for each degree Fahrenheit, 
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and that the correction for 50° Bé acid is 0.026° Bé. As the acid in question 
is about midway between these points, the allowance for each degree Fahren- 
heit is very nearly 0.027° Bé. The correction for temperature is 


32 X 0.027 = 0.86° Bé, 


and as the standard temperature, 60° F., is lower than 92° F., the temperature 
at which the Baumé of the sample was taken, this amount must’ be added. 
The Baumé of the acid at 60° F. is, then, 


56.88 + 0.86 = 57.74° Bé. 


The Baumé of the acid at 101° F., the temperature at which the acid was 
drawn off, is calculated 


101 — 60 = 41° F. difference, 
41 X 0.027 = 1.11° Bé correction, 


and as the density of the acid is lowered as the temperature is raised 


57.74 — 1.11 = 56.638° Bé at 101° F. 


The easiest way to get the specific gravity corresponding to this degree Baumé 
is by interpolating the given data: 

57° Bé = 1.6477 specific gravity. 

56° Bé = 1.6292 specific gravity. 

diff. = 0.0185 specific gravity. 

56.63 — 56.00 = 0.63° Bé difference. 
0.0185 X 0.63 = 0.0117 specific gravity. 
1.6292 + 0.0117 = 1.6409 specific seve) 
corresponding to 56.63° Bé. 


Then as 42 pounds were drawn from the tank, the pounds drawn off are 


42 X 50.00 X 62.37 X 1.6409 = 214,920 pounds. 


As the acid is sold on the basis of 50° Bé, the pounds of 50° Bé corresponding 
to 57.74° Bé acid is easily found by interpolating from the table. 


58° Bé = 119.59 per cent 50° Bé acid. 
57° Bé = 117.00 per cent 50° Bé acid. 
diff. = 2.59 per cent 50° Bé acid. 
2.59 < 0.74 = 1.92. 
117 + 1.92 = 118.92 per cent 50° Bé acid corresponding 
to 57.74° Bé acid. 
214,920 * 1.1892 = 255,827 pounds 50° Bé acid. 
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PROBLEMS 


1. (a) What is the per cent oil of vitriol (93.19 per cent H.SO,) equivalent 
to 62.18 per cent sulphuric acid? (b) What is the per cent of 50° Bé sulphuric 
acid (62.18 per cent H2SO,) equivalent to oil of vitriol? 

Ans. (a) 66.72 per cent; (b) 149.87 per cent. 


2. (a) What is the equivalent in oil of vitriol (93.19 per cent H2SO,) of 
600 pounds of a sulphuric acid of 89.55 per cent H2SO,? (b) In 50° Bé sul- 
phurie acid (62.18 per cent H2,SO,)? 

Ans. (a) 576.6 Ibs.; (b) 864.12 lbs. 

3. Knowing that 60° Bé sulphuric acid contains 77.67 per cent H2,SO, and 
that 50° Bé sulphuric acid contains 62.18 per cent H2SO,, what is the number 
of pounds of 50° Bé sulphuric acid equivalent to a cubic foot of 60° Bé sul- 
phuric acid? 

Ans. 182.91 lbs. 

4. 50° Bé sulphuric acid contains 62.18 per cent H,SO, and 52° Bé acid 
contains 65.13 per cent H,SO,. (a) To how many pounds of 50° Bé sul- 
phuric acid are 350 cubic feet of 52° Bé acid equivalent? -(b) If 60° Bé 
sulphuric acid contains 77.67 per cent H.SO,, to how many pounds of 
60° Bé sulphuric acid are 530 cubic feet of 52° Bé acid equivalent? 

Ans. (a) 35,647.5 lbs.; (b) 43,216.2 lbs. 


5. Calculate the equivalent weight in terms of 60° Bé sulphuric acid equiv- 
alent to 2310 cubic feet measured at 102° F., a sample of which showed 
59.66° Bé at 80° F. 

Ans. 243,150 Ibs. 

6. Calculate the weight of 50° Bé sulphuric acid equivalent to a shipment 
of 2130.61 cubic feet measured at 120° F., a sample of which showed 56.14° Bé 
at 80° F.* Ans. 252,410 Ibs. 

7. How many pounds of 66° Bé sulphuric acid are equivalent to a shipment 
of 2507 cubic feet measured at 92° F., a sample of which showed 65.52° Bé at 
Cif tte Ans. 282,614 lbs. 

8. A sample of bismuth weighed 14.738 grams in air and 13.235 grams in 
water. (a) What is the density of the bismuth? (b) What is the weight of 
a cube of bismuth, 2 cm. on an edge? (c) How many cubic centimeters in a 
kilogram of bismuth? 
Ans. (a) 9.805; (b) 78.44 grams; (c) 101.98 ce. 

Rel. dens. = W/(W — w). 
(a) 14.738 — 13.235 = 1.503 grams loss of weight in water 
14.738/1.503 = 9.805 specific gravity. 
Mass = rel. dens. X vol. 
(b) Mass = 9.805 X (2)? = 78.44 grams. 
Vol. = mass/specific gravity. 
(c) Vol. 1000/9.805 = 101.98 ccm. 


* In commercial transactions, calculations are often carried to a degree of accuracy unwar- 
ranted by the accuracy of the readings. 
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9. A sample of cork weighed 2.140 grams in air. A silver sinker (specific 
gravity 10.53) of 10.000 grams was employed, the combination of sinker and 
cork, in water, weighing 2.274 grams. Find the specific gravity of the cork. 

Ans. 0.240. 
Specific gravity = W/(W +2 —w). 


The sinker will displace a volume of water equal to its volume. The weight 
of this water will be equal to the loss of weight of the sinker, when weighed 
in water. 

10/10.53 = 0.9497 em. = 0.9497 gram. 

10.00 — 0.9497 = 9.0503 grams, weight in water of sinker. 


Substituting in the formula: 
2.14/(2.14 + 9.0503 — 2.274) = 2.14/8.9163 = 0.240. 


10. A block of pine weighed 6.431 grams in air. With a sinker attached 
to the block by a fine thread, the sinker being in water and the block in air, 
the combination weighed 18.530 grams; the combination of both sinker and 
block in water weighed 7.635 grams. Find the specific gravity of the block 
of pine. Ans. 0.5903. 

Specific gravity = W/(W’ — W”’) = 6.481/(18.53 — 7.635) 
= 6.431/10.895 = 0.5903. 


11. Find the specific gravity of a sample of sand, from the following data: 
Weight of sand taken 4.655 grams; weight of bottle full of water 80.04 
grams; weight of bottle containing sand and filled up with water 82.755 
grams. Ans. 2.399. 


Specific gravity = W/[W —(W” — W’)] = 4.655/[4.655 — (82.755 — 80.04)] 
= 4,655/1.94 = 2.399. 


12. A platinum ball weighed 42.96 grams in air, 40.96 grams in water, 
39.548 grams in sulphuric acid, and 41.264 grams in naphtha. Find the 
specific gravity (a) of the sulphuric acid, (b) of the naphtha, and (c) of the 
platinum. Ans. (a) 1.706; (b) 0.848; (c) 21.48. 


Specific gravity =(W — W’’)/(W —W’). 


(a) (42.96 — 39.548) /(42.96 — 40.96) = 3.412/2 = 1.706. 
(b) (42.96 — 41.264) /(42.96 — 40.96) = 1.696/2 = 0.848. 
(c) 42.96/(42.96 — 40.96) = 42.96/2 = 21.48. 


13. (a) Convert specific gravity, 1.7957, into degrees Baumé. (b) Con- 
vert 65.25° Baumé (heavier than water) into specific gravity. (ce) Convert 
specific gravity, 0.7692, into degrees Baumé. (d) Convert 51° Baumé 
(lighter than water) into specific gravity. 

Ans. (a) 64.25°; (b) 1.8182; (c) 52°; (d) 0.7735. 

14. 0.0203 gram of gold (specific gravity, 19.32) were plated on a brass 
weight having a superficial area of 13.5 sq. em. What is the thickness of the 
gold plating? Ans. 0.000777 mm. 

We have 0.0203 gram Au 1 cc. Au weighs 19.32 grams 0.0203/19.32 = 
volume of Au spread over 13,5 sq. em. [(0,0203/19,32)/13,5] cc. = volume 
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of Au spread over 1 sq. cm., and this divided by 1 sq. em. = thickness of 
Au film, 0.0000777 cm. 


15. A steel sphere of 1.90 cm. diameter weighed 28.25 grams. What is 
the density of the steel sphere? 


Ans. 7.866. 
16. The best funnels are made with an angle of exactly 60°. If a funnel 
measures 7.5 cm. across the top, what size filter paper will fit it flush with the 
edge? Ans. 15 cm. diam. 
17. A piece of aluminum wire 200 mm. long weighs 0.1327 gram. What 
length should be taken to make a centigram rider? 
Ans. 15.05 mm. 
18. A certain catalogue gives the following data about platinum foil: 
Platinum foil, medium, 0.003 inch thick, 1 gram per square inch. Assuming 
the price of platinum to be $0.80 per gram, what would a cone for electrolysis 
cost, having a slant height of 4 inches and a diameter at the base of 3 inches? 


Ans. $15.09. 
19. A block of wood, 7.49 < 7.46 X 3.78 cm. weighs 152.7 grams. What 
is its specific gravity? Ans. 0.723. 


20. Linseed oil has a specific gravity of 0.930. What will it weigh per 
gallon? (1 gallon = 231 cubic inches.) . 
Ans. 7.758 lbs. 
21. A drum has a capacity of 4 cubic feet, how many pounds of ammonia 
of 0.8917 specific gravity will it hold? (Take, the weight of one cubic foot 
of water as 62.37 pounds.) 
Ans. 222.5 lbs. 
22. What is the weight of 15 cubic feet of oil of vitriol, whose specific 


gravity is 1.8354? Ans. 1717 \bs. 
23. What is the volume of 100 pounds of hydrochloric acid of 1.2003 specific 
gravity? Ans) °1'335 cu.“ ft: 


24. A casting of iron weighs 1000 kilograms. Taking the specific gravity 
of iron as 7.23, what is its volume? 
Ans. 188.3 liters. 
25. A platinum wire 7.25 cm. long weighs 1.0762 grams. The specific 
gravity of platinum is 21.48. Find the diameter of the wire. 
Ans. 0.938 mm. 
26. What is the radius of a steel sphere (specific gravity = 7.81) equal in 
weight to a brass sphere (specific gravity = 8.40) of 1.5 cm. radius? 
Ans. 1.54 cm. 
27. Faraday estimated that the ductility of gold was so high that the gold 
in four English sovereigns could be drawn into a wire long enough to surround 
the earth. The weight of a sovereign is 7.988 grams, and it contains 91.66 
per cent gold. If a quadrant of the earth is 10,000,857 meters, what is the 
thickness of the wire? (Specific gravity of gold = 19.3.) 
| oe Ans. 0,0002198 mm. 
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28. A casting of iron is suspected of having internal cavities. In air it 
weighs 170.42 grams; in water, 145.60 grams. The specific gravity of cast 
iron is 7.23. Has the casting any cavities, and if so, what is their volume? 

) Ans. 1.25 ce, 


29. In obtaining the specific gravity of a sample of heavy spar, the following 
weights were obtained: weight in air, 5.127 grams; weight in water, 3.969 
grams. What is the relative density of the sample? 

Ans. 4.427. 


30. In obtaining the specific gravity of a brass weight, the following read- 
ings were obtained: weight in air, 116.62 grams, weight in water, 102.81 
grams, temperature of the water, 20°C. Volume 1 gram H:O at 20°C. = 
1.001773 cc. What is the specific gravity of the brass weight? 


Ans. 8.430. 
31. Find the weight of a cubic foot of water at 60°F. Density of water 
at 60° F. is 0.999050. Ans. 62.363 Ibs. 


32. Calculate the relative density of a block from the following data: 
Weight of block alone in air, 152.7 grams; weight of block in air, and sinker 
in water, 218.5 grams; weight of block and sinker in water, 9.5 grams. 

Ans. 0.7306. . 


33. Find the relative density of gutta-percha from the following data: 
Weight of gutta-percha in air, 4.152 grams; weight of sinker in air, 10.450 
grams; weight of sinker in water, 7.546 grams; weight of gutta-percha and 
sinker in water, 7.405 grams. Ans. 0.967. 


34. A sample of willow weighed in air 3.820 grams. A sinker of lead 
(specific gravity 11.4) of a volume of 1.632 cc. was employed, the combination 
weighing in water 14.26 grams. What is the specific gravity of the willow? 

Ans. 0.5847. 


35. At a certain temperature a specific gravity flask holds 83.327 grams of 
alcohol (specific gravity, 0.8164), 155.79 grams of sulphuric acid, and 120.44 
grams of potassium hydroxide solution. Determine the specific gravity (a) 
of the sulphuric acid, and (b) that of the potassium hydroxide solution. 

Ans. (a) 1.526; (b) 1.180. 


36. A piece of glass weighed 5.236 grams in air, and its specific gravity was 
3.256. It weighed 3.702 grams in a solution of ammonia. Find the specific 
gravity of the ammonia. Ans. 0.9539. 


37. A cylinder sank 54.40 centimeters when immersed in water, and 39.85 
centimeters in gasoline. What is the relative density of the gasoline? 
Ans. 0.7325. 


38. A cylinder was immersed in water at 4° C., and was marked 1.000 at 
the depth to which it sank. It was then immersed in a liquid of 1.2083 
specific gravity, and the depth to which it sank was marked 1.250. The 
distance between these marks was divided into 25 equal spaces. When the 
cylinder was placed in a third liquid, it sank to the 1.150 mark, what is 
the specific gravity of this liquid? Ans. 1.125. 
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39. One side of a U-tube is filled with glycerine, the other with mercury 
(density, 13.6). If 17.4 ec. of mercury balance 187.8 cc. of glycerine, what is 
the specific gravity of the glycerine? Ans. 1.26. 


40. A cylinder when immersed to a certain depth in water weighed 37.93 
grams. When immersed to the same depth in gasoline, it weighed 27.55 
grams. What is the relative density of the gasoline? Ans. 0.7263. 


41. Find the specific gravity of the liquid from the following: Weight of 
specific gravity bottle, 40.327 grams; weight of specific gravity bottle and 
water, 143.252 grams; weight of specific gravity bottle and liquid, 108.779. 

Ans. 0.665. 


42. Bunsen gives the following data. From it calculate the relative density 
of calcium. Weight of empty bottle, 13.640 grams; weight of bottle filled 
with naphtha, 20:275 grams; weight of bottle partly filled with naphtha, 
16.650 grams; weight of bottle partly filled with naphtha and calcium, 19.150 
grams; weight of bottle full of naphtha and calcium, 21.576 grams; density 
of the naphtha, 0.758. Ans: i581! 


43. A sample of bronze is made up of 31.50 per cent zinc, 3.00 per cent 
tin, and 65.50 per cent copper. What is its specific pravity, supposing no 
change in volume occurred in alloying? Shins gravities: zinc = 7.142; 
copper = 8.93; tin = 7.29.) Ans. 8.226. 


44. A piece of brass weighed 9.0331 grams in water at 4° C. and 10.2531 
grams in air. The specific gravity of copper is 8.930 and of zine 7.142. 
What is the percentage of copper and of zinc, supposing that these two metals 
only are present, and that no change of volume took place in alloying? 

Ans. 70.97 per cent Cu, 29.03 per cent Zn. 


45. An amalgam, consisting of 60.34 per cent mercury (specific gravity, 
13.59) and of 39.66 per cent gold (specific gravity, 19.3) shows a specific 
gravity of 15.47. What is the contraction that has taken place in the form- 
ation of a kilogram of the amalgam in totals of the volumes of the two origi- 
nal metals? Ans. 0.31 cc. 


46. Lupton states, that an alloy of 50 per cent by weight of platinum 
(specific gravity, 21.5), and 50 per cent by weight of copper (specific gravity, 
9.00) has the same color and density as gold (specific gravity, 19.5). What 
is the contraction in the formation of 50 cc. of the alloy? 

Ans. 26.84 ce. 


47. The allowance for temperature of 13 per cent to 26 per cent nitric acid 
is 0.00029 specific gravity for each degree Fahrenheit. (a) Given a sample 
of acid of specific gravity 1.1154 at 60° F., what is its specific gravity at 
45° F.2? (b) At 78° F.? (c) What is the weight of 3.4 cubic feet of this acid 
at 80° F.? (d) What weight of this acid will occupy 10 cubic feet at 42° F.? 
(e) What is the volume in cubic feet of 100 pounds of this acid at 60° F.? 
(1 cubic foot of water at 60° F. weighs 62.37 pounds.) 

Ans. (a) 1.1197 spec. grav.; (b) 1.1102 spec. grav.; 
(c) 235.3 lbs.; (d) 698.9lbs.; (e) 1.437 cu. ft. 
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48. An acid of a certain concentration was found to have a specific gravity 
of 1.5281 at 56° F., and a specific gravity of 1.5209 at 72° F. (a) What was 
the expansion per degree F.? (b) What was the change per degree F. of the 
specific gravity? (c) Change of strength Bé per degree F.? (d) What is the 
specific gravity of this acid at 60° F.? (e) The Bé strength of this acid at 
60° F.? (f) Assuming the changes of specific gravity and of Bé strength, 
per degree rise in temperature, to be uniform, what is the specific gravity of 
the acid at 50° F.? (g) What is the strength Bé at 80° F.? 

Ans. (a) 0.0001937; (b) 0.00045; (c) 0.02812° Bé; 
(d) 1.5263 sp. gr.; (e) 1.53808 sp. gr.; (f) 49.44° Bé. 

49. 60° F. is the temperature at which degrees Baumé are tabulated. An 
acid of a certain concentration changes 0.0235° Bé for each degree change of 
temperature (Fahrenheit). (a) If the strength Baumé at 42° F. of a sample 
of this acid is 66.46° Bé, what is the strength Baumé at the temperature of 
tabulation? (b) What would be the strength Baumé of this acid at 73° F.? 
(c) If at 60° F., the percentage of acid, corresponding to 66° Bé, is 93.19 
per cent and 65.75° Bé corresponds to 91.80 per cent acid, what is the per- 
centage strength of the acid in this sample? 

Ans. (a) 66.04° Bé; (b) 65.73° Bé; (c) 93.41 per cent. 

50. A sample of sulphuric acid shows a strength of 65.25° Bé at 60° F. 

How many pounds of this acid in a cubic foot? 

Ans. 113.40 lbs. 


51. What must be the diameter of a drum to hold 400 pounds of 26° Bé 
ammonia, length of drum to be 2.5 feet? 
Ans. 1.91 ft: 


52. Accurate volumetric analysis requires that correction be made for 
changes of volume of standard solutions with change of temperature. A 
solution was standardized at 72° F. This solution showed a specific gravity 
of 1.0277 at 84° F., and of 1.0378 at 40° F. (a) What is the expansion per 
unit volume per degree Fahrenheit? (b) If a determination was made with 
this solution at 55° F., using 98.00 cc., what correction must be made to find 
what the volume would be at 72° F., which is the temperature at which it 
was standardized? (c) What is the volume, corrected to 72° F.? 

Ans. (a) 0.000225; (b) 0.87 cc.; (c) 98.87 ce. 

53. What is the Twaddell reading corresponding (a) to 1.6111 specific 
gravity? (b) To 66° Bé? 

Ans. (a) 122.2 Tw.;  (b) 167.1 Tw: 

54. 141.2° Twaddell corresponds (a) to what specific gravity, and (b) to 
how many degrees Bé? 

Ans. (a) 1.7060 spec. grav.; (b) 60.0° Bé. 


55. 50° Bé sulphuric acid contains 62.18 per cent H»,SO, and 52° Bé acid 
contains 65.13 per cent H,SO,. (a) To how many pounds of 50° Bé sulphuric 
acid are 350 cubic feet of 52° Bé acid equivalent? (b) If 60° Bé sulphu- 
ric acid contains 77.67 per cent H2SO,, to how many pounds of 60° Bé sul- 
phuric acid are 530 cubic feet of 52° Bé acid equivalent? 

Ans. .(a) 35,647.5 lbs.; (b) 43,216.2 Ibs. 
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56. Calculate the weight of a 60° Bé sulphuric acid that would be equiva- 
lent to 2310 cubic feet, measured at 102° F., of a 59.66° Bé acid, the latter 
being at 80° F. when its Bé strength was determined. 

Ans. 243,150 lbs. 


57. Calculate the weight of a 50° Bé Ra stiric acid that would be equiva- 
lent to a shipment of 2,160.61 cubic feet, measured at 120° F., of an acid, a 
sample of which showed 56.14° Bé at 80° I 

Ans. 252,410 lbs. 


58. It is desired to make a 50 cc. burette, graduated to tenths of a cubic 
centimeter, the graduations to be 2 mm. apart. What should the diameter 
of the glass tube be? Ans. 0.798 cm. 


GAS AND MERCURY THERMOMETERS 


The scale of the gas thermometer is the ideal scale and the one now generally 
adopted. It depends upon the supposition, that an ideal gas will expand 
for every increase of temperature of one degree, at constant pressure, an equal 
amount, or, that at constant volume, its pressure will increase equally for 
every rise in temperature of 1°. An ideal gas will expand 3,4, of its 
volume at 0° for every rise of one degree in temperature. The gas used is 
hydrogen. At high temperatures nitrogen is used. 

To have a standard for comparison at all times, hydrogen of such a density, 
that it would have at 0° a pressure of 1000 mm. mercury was agreed upon» 
as the normal gas. The coefficient of expansion of hydrogen is a = 0.003663, 
that of nitrogen is a = 0.003675, between 0° and 100°. The difference, in 
indication, of the hydrogen and of the nitrogen thermometers between 0° © 
and 100° is 0.01° at the most. This difference increases at low temperatures, 
but amounts to only 0.6° at —190° (the boiling point of air). 

Mercury does not expand uniformly, as gases do, but shows an accelerated 
expansion as the temperature rises. ‘The same may be said of glass, though 
different varieties vary in this respect. Evidently, if a glass could be pro- 
duced that would show the same absolute inequality of expansion as mercury, 
a mercury thermometer could be made whose readings would agree with those 
of the gas thermometer. 

Mercury thermometers, if the caliber is the same throughout their length, 
and the ice point, as well as the boiling point, are correctly indicated, will give 
too high readings between 0° and 100°C. Thermometers vary, depending 
upon the variety of glass used. The variations from the true readings may 
reach up to 150° C.; 0.5°, up to 250° C., 4°, and up to 350° C., 10°. 

At 20° C., for example, thermometers made of Jena glass No. XVI indicate 
0.09° too high, while those made of Jena glass No. 59, indicating a variety of 
glass known as verre dur, indicate 0.08 too high. 

In tabulating corrections for ‘‘tested”’ thermometers, the latter are com- 

pared with the hydrogen thermometer up to 100°, and above this they are 


* In commercial transactions, calculations are often carried to a degree of accuracy 
unwarranted by the accuracy of the readings. 
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compared with the air thermometer, whose indications up to 100° vary very 
little from those of the former. Tables are published showing the corrections: 
to be made for various grades of glass. 

The scale employed for the thermometers just discussed is the decimal or 
centigrade scale. However, there are two other scales in use: the Reaumur 
and the Fahrenheit scale. The centigrade scale is the one adopted by Celsius, 
and the readings of the instrument, based upon this scale, are often called 
degrees Celsius. 

Celsius called the point at which the 1 mercury in the thermometer con- 
structed by him, stood, when the instrument was placed in melting ice (finely 
chopped, or prated ice, made into a sort of paste by adding a little distilled 
water), 0, and he called the point to which the mercury rose when the instru- 
ment was placed in the vapors of boiling water, 100, and divided the interval 
into 100 equal spaces called degrees. This same scale is continued above and 
Lelow these two fixed points. at 

Fahrenheit took the prevailing temperature, in Danzig, in the winter of 
1709, as the 0 point of his scale, in order always to have positive temperature 
indications, believing that a lower temperature (than then prevailing) could 
not be obtained. He marked the point to which the mercury rose when the 
thermometer was placed into melting ice 32. This boiling point he marked 
212. Thus there are 180 degrees on the Fahrenheit scale between the ice 
point and the boiling point. Reaumur marked the ice point 0 and the 
boiling point 80, thus making his scale one of 80 degrees. 

A comparison of these three scales will readily show the relation of one to 
the other. . 

Thus 100°C. = 180° F. = 80° R., and, therefore, to compare the Celsius 
(C) or the centigrade scale and the Reaumur (R) scale with the Fahrenheit 
(F) scale, we must first subtract 32° from the reading of the Fahrenheit in- 
strument. Then, we can compare the number of degrees between the melting 
point of ice and the boiling point of water on the three instruments. Vice 
versa, when Centigrade or Reaumur degrees are to be converted into Fahren- 
heit degrees, the ratios 180/100 and 180/80 show only the relation of the 
scales between the two fixed points, and would give a result 32° too low. For 
example: ° F. = (180/100) ¢°C. If t?C. = 100°, then the expression be- 
comes °F. = 180°. If t?C. = 0, then the expression becomes 0°, in each 
case 32° below the true marking for the respective temperature. 

The temperature of boiling water and consequently that of its vapor varies 
with the atmospheric pressure. If we know this pressure in millimeters 
mercury, then we can readily find the boiling point of water, at this pressure, 
in tables.* The boiling point ¢° can be found without resource to tables 
correctly to within one one-hundredth of a degree, between 715 mm. and 
770 mm. pressure, for a pressure b, by the aid of the following formula: t° = 
100° + 0.0375° (6 — 760). 

Example. — Let the reduced barometric reading be 750 mm. Then from 
a table, we find the boiling point of water to be 99.63° at 750 mm. By the 
above formula: 100° + 0.0375° (750 — 760) = 100 — 0.3875 = 99.625°. If 


* See pages 462-468, 
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the thermometer indicated 99.83°, it indicated 0.20° too high. The correc- 
tion, at the 100° mark on the thermometer, is, therefore, —0.20°. 
The position of the fixed points is subject to change. 


1. Position and Pressure. — Thermometers are usually calibrated for use 
in a vertical position. This fact should be considered when using long, 
delicate thermometers. In a horizontal position the pressure of the column 
of mercury (the thread) upon the portion in the bulb is less than when it is in 
a vertical position, and thus in this position. mercury may expand a little 
more than when the instrument is in its normal position. The amount of 
this influence of position upon the indication of any particular thermometer 
is to be found empirically. If the thermometer indicates S degrees higher, 
in a horizontal position, than in a vertical one, at the same temperature, then 
the correction will be, for the angle of tilting, Y, S sin Y. The factor S is 
proportional to the height of the column of mercury. If this column be 
L mm. long, S will average 1/8000 L° C. 


2. Gradual Ascending of the Fixed Points. — Owing to the very gradual 
contraction of newly blown glass, a process that may continue for years, the 
volume of the glass of a newly made thermometer slowly shrinks. And so, 
as the volume of the mercury in the instrument remains constant, the length 
of the thread produced by the expansion of the mercury becomes longer. 
The two fixed points are thus raised, and they may be found as much as one 
degree higher than the original corresponding marks. 


3. Low Indication, after Exposing a Thermometer to Heat. — Upon being 
exposed to any definite temperature, glass will not immediately attain the 
volume which corresponds to that temperature. If a thermometer be kept 
at a high temperature for any length of time, the ice point and the boiling point 
may experience a permanent lowering of as much as 2° C. 


4. Correction for Exposed Thread. — Thermometric scales are based upon 
the theory that all of the mercury in the instruments has the same tempera- 
ture. In practice this is rarely the case. If d degrees of the thread of mer- 
cury are exposed to a temperature t’° lower than that to be measured, ¢°, and 
if the length of this exposed portion of the thread were dy degrees at 0° C., then 
this length would be increased by dy a(é — t’). No appreciable error is intro- 
duced by replacing d) by d in this formula. The apparent coefficient of 
expansion of mercury in glass a (i.e., the difference of the expansion of these 
two substances) varies with the composition of the glass. For three standard 
grades of thermometer glass a = 0.000157, 0.000163, 0.000158. Thus the 
formula will read, in the last instance, d X 0.000158 (¢ — t’). The mean 
temperature, ¢’°, is found by the aid of short thermometers that are placed 
into immediate contact with the long instrument, and whose bulbs are so 
placed as to be about in the middle of the exposed portion of the thread. 
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ATMOSPHERIC PRESSURE — BAROMETER 


Gravity, increasing from the equator, where its value is 978.1, to mean 
latitude 45°, where it is 980.6, and from there to the poles, where its value is 
983.2, influences atmospheric pressure. 

The atmospheric pressure at any one place is subject to constant varia- 
tions. The pressure reaches a maximum and a minimum twice in twenty- 
four hours. The times of greatest pressure are from 9 to 11, and of least 
pressure from 3 to 5, both a.m. and Pp. M. 

The mean Riategnilele pressure at sea level is taken as 760 mm. of mercury 
at 45° latitude. From the equator, either northward or southward, the mean 
pressure increases to about latitude 30° by 4 to 5 mm., and thence it decreases 
to about latitude 65°, where the mean atmospheric pressure is less than at 
the equator, and beyond that it slightly increases. This distribution of pres-. 
sure in zones is due to the great atmospheric currents. 

The extreme variation of atmospheric pressure is very unequal in different 
latitudes. Within the tropics it rarely exceeds 6 mm., while at 40° latitude, 
it is more than 50 mm.; at higher latitudes the variation may amount to 
76 mm. 

The mean atmospheric pressure is not known for a sufficiently large number 
of places on the earth’s surface. So to obtain a basis for comparison, the mean 
atmospheric pressure at latitude 45° and at sea level, reduced to 0° C. and 
referred to the value for gravity at 45° latitude, was selected as a standard. 

This standard pressure, per square centimeter, is equal to the pressure of 
a column of mercury of a height of 337.784 Paris lines (1’”’ of Paris = 2.2558 
mm.), or of 762.703 mm., or of 30.028 inches. For scientific purposes a 
pressure of 760 mm. mercury has been adopted as a standard. 

The effective pressure of an atmosphere at sea level, based upon the value 
of gravity at 45° latitude, is taken as 1033.3 grams per square centimeter in 
France, and in the other countries using the metric system, while in this 
country and in England, it is taken as 14.71 pounds per square inch. For 
general use, excepting for scientific purposes, an atmosphere, equal to a pressure 
of 1 kilogram per square centimeter, has been adopted and is known as the 
new atmosphere. Instruments for measuring atmospheric pressure are now 
generally calibrated with this new atmosphere as a basis. 

Corrections to be applied to the readings of a barometer. For: 


1. Temperature of the Mercury. — Mercury expands 0.000181 of its 
volume for every increase in temperature of 1°C. If / is the reading of the 
barometer at ¢°, then the reading lp at t) degrees will be J) = 1 — 0.000181 #.1. 

2. Temperature of the Scale. — The coefficient of expansion 6 of brass is 
0.000019, that of glass is 0.000008. Then the length Jo of the scale at to 
will be J) = 1 —£8.t.l. The combined correction will be the sum of these two 
corrections: lo = 1 — (0.000181 — 8) tl; lo = 1 — [0.000181 ¢.2 + (— £B.t.1)] = 
lL — (0.000181 — B) ¢#.l. 

With a brass scale, this correction will be: (0.000181 — 0.000019) 
0.000162 J,t. 
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With a glass scale, this correction will be: (0.000181 — 0.000008) = 
0.000173 1.t. These latter values may be taken from tables. 

This correction will amount, under ordinary barometric conditions, to 
about 1/8 mm. per degree centigrade, and for general purposes the result will 
frequently be sufficiently accurate, if 1/8 mm.¢ be deducted from the baro- 
metric reading. 

3. Capillary Depression. — This varies with the Girereati instruments. 

The correction is generally supplied, for any particular instrument, by the 
manufacturer. The wider the tube of the barometer, the less will be the 
error due to capillary depression. This correction will amount, at most, to 
0.1 mm., where the diameter of the barometer tube is 15 mm. 

4. Vapor Pressure of Mercury. — This amounts to 0.001 mm. at 20°C., 
and to 0.01 at 40°C. To compensate for the vapor pressure of mercury, it 
will be sufficient to add to the reading of the barometer 0.001 mm... 

5. Influence of Gravity. — Reduction to conditions in latitude 45°. The 
pressure of one and the same column of mercury at different latitudes is 
proportional to gravity. The pressure of a column of mercury, at sea level, 
that would be in equilibrium with the pressure of the air would be: At the 
poles, 983.2 XK 13.596 X 760 dynes/cm.?, at 45° latitude, 980.6 * 138.596 X 
760 dynes/cm.?, and at the equator, 978.1 X 13.596 760 dynes/cm.? 

Thus we see that the specific gravity and the height of the column of 
mercury remaining the same, the pressure depends upon gravity. Thus, at 
the equator, the effective pressure is, in the ordinary system of nomenclature, 
(978.1/980.6) 760 X 13.596 grams/cm.?, at latitude 45°, it is 980.6/980.6 
(760 X 13.596) grams/cm.?, while at the poles it is 983.2/980.6 (760 x 13.596) 
grams/cm.? 

Thus, to reduce a barometric reading at any latitude other than 45° to 
that at latitude 45°, we have the following equation: g/g 45° = x mm./ 
760 mm., or 760.g/g45°, or 760 (1 — 0.0026.cos 26 — 0.0000002 H) = height 
which a column of mercury would have, under the same atmospheric pressure, 
at sea level, and at latitude 45°. 

This ratio, g/g45°, is equivalent to the expression, 1 — 0.0026 cos 2¢ — 
0.0000002 H. In this expression ¢ represents the latitude and H the height 
in meters above sea level. At sea level, H, of course, is equal to 0. The 
quantity 0.0000002 is a mean that is influenced by the physical properties 
of the locality. Only at great heights will this last factor, 0:0000002 H, be of 


any account. 
GAS CALCULATIONS 


Boyle’s Law. — The temperature remaining constant, the volume of a 
true gas varies inversely as the pressure to which it is subjected. Let V be 
the volume of a gas under a pressure P and let V’ be some other volume of 
the same quantity of the gas and P’ its corresponding pressure. The analytical 
expression of this law is 

V P’ V7! * 
ae Or TE VP Vs 
Vai. P 

* P’V’=k, aconstant; therefore, on plotting the changes of a given volume of a gas under 

varying pressure or temperature, an hyperbola results. 





es 
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Charles’ Law. — The pressure remaining constant, the volume of a true 
gas varies directly as its absolute temperature. Let V be the volume of gas 
at a temperature 7’ and let V’ be some other volume of the same quantity of 
the gas and 7” its corresponding temperature. Then the analytical expression 
of this law is 

Magar 
1 ie te fh | 


Since 0° C. corresponds to 273° absolute, the law of Charles may be stated 
as follows. The pressure remaining constant, a true gas expands or contracts 
273 Of its volume at 0° C. for each degree centigrade rise or fall in temperature. f 

Furthermore, the volume remaining constant, the pressure on a gas varies 
directly as the absolute temperature. Let P be the pressure of a gas at 
temperature 7’ and let P’ be some other pressure on the same quantity of the 
gas and 7’ its corresponding temperature. Then the analytical expression 
of this fact is 

| satis W 


Fuel 


The gas thermometer is based upon this law. Thus the pressure exerted by 
& gas is used as a means of measuring temperature and is employed in the 
hydrogen thermometer in which the volume is kept constant, and differences 
of pressure caused by different temperatures are measured. This unit has 
been chosen for the reason that the expansion coefficient of hydrogen is very 
uniform over wide ranges of temperature, a property of all gases in a condition 
far removed from their liquefaction point. Mercury being a liquid does not 
expand with this regularity with increase of temperature, though at ordinary 
temperatures the difference of a temperature reading with a hydrogen ther- 
mometer and a mercury thermometer is slight. 
The laws of Charles and Boyle may be combined in the general formula 


Veen ye 

TP 

in which P, V, and T are the original conditions of the gas and P’, V’, and T’ 

are the changed conditions of the same gas. Then, knowing five of these 
quantities, the sixth may be obtained by solving the equation. 


Vapor Pressure. — Volumes of gases are often measured over liquids 
which may or may not exert an appreciable vapor pressure. The vapor 
pressure of a saturated vapor depends only upon the temperature and is 
independent of the pressure or the presence or absence of an inert gas. If a 
sufficient amount of a volatile liquid is introduced into the Torricellian vacuum 
above a mercury barometer or into a barometer tube containing a gas, the 


* Note that T and T’ are in the absolute scale. 
+ z}3 can be expressed as a decimal. More accurately the coefficient of expansion of a 
gas is 0.00367, then for ¢° change this becomes 0.00367 t. 
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height of the column will be depressed an amount which is independent of 
all conditions except the temperature. If then the volume of a confined gas 
is measured over a volatile liquid such as water, the volume will appear greater 
than the volume of the same amount of the dry gas by an amount correspond- 
ing to the vapor pressure of the water (if that is the liquid employed) at that 
temperature. If this vapor pressure were a constant quantity or increased 
regularly with the rise in temperature, it would be a very simple matter to 
correct for it; but such not being the case the vapor pressures corresponding to 
various temperatures are obtained experimentally and tabulated. In an 
analytic form these facts are expressed by the equation 
Waren in sop 


Vv’ B 


in which V and V’ are the volumes of the dry and the moist gases respectively, 
P’ the pressure and p the pressure of aqueous INA DOF at the temperature of 
observation. 

When measuring a liquid over mercury, whether moist or not, a common 
procedure is to bring the mercury to the same level inside and outside the 
tube, the atmospheric pressure being measured by a barometer. Under such 
conditions, the pressure of the confined gas is indicated by the barometer. 
If it is not convenient to bring the mercury columns to the same level the 
height of the mercury in the tube must be subtracted from the barometric 
pressure in order to obtain the pressure on the confined gas. If P’ be the 
reading of the barometer and F the height of the mercury in the tube, V the 
volume corresponding to the pressure P, and V’ the volume of the confined 
gas, the equation is 





Yea P’—F 
Vv’ P 
and if V’ be measured moist, the volume V of the dry gas is 
Pp’ — tune Or 
Va eS errr V 
P 


Use of this formula is as follows: It is desired to know the weight W of a 
liter of air saturated with moisture at 15° C. (7) under a pressure of 754 mm. 
(P’). The weight of a liter of a gas is given under standard conditions (7. = 
273° A; P=760 mm.). Of air this weight is 1.2926 grams (A). The 
tension of aqueous vapor (P) at 15°C. is 12.76 mm. Substituting in the 
formula 


273 _ 754 — 212.76 
Pee a er PSY 4l9996/—'71.9078 
Nagle es 760 x asin | 


Again, it is required to find the weight of a liter of oxygen saturated with 
moisture at 17° C. and under a pressure of 750 mm. (ten. aq. vap. at 17° C. = 
14.45 mm.). W’ = the weight of the dry oxygen, W”’ = the weight of the 
water vapor. 
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_ 273. 750 — 14.45 


Ww' 290 760 X 382 X 0.044656 = 1.3019 gr. Oo. 
Wis ae Xx a X 18.016 X 0.044656 = 0.0144 gr. H2O vapor. 


W =1.3019 + .0144 = 1.3163 gr. 


- PROBLEMS 


The readings in all problems are supposed to be at standard conditions, 
unless otherwise stated. 


59. 200 cc. of a gas is at a pressure of 752 mm. at 15°C. (a) What is its 
volume under a pressure of 770 mm., the temperature remaining constant? 
(b) What is its volume, if the temperature is lowered to 10° C., the pressure 
remaining constant? (c) What is its volume, if the pressure and temperature 
are changed from 752 mm. and 15° C. to 770 mm. and 10° C.? 

Ans. (a) (752/770) X 200 = 195.33 cem.; 
(b) 15° C. = 288° T.; 10° C. ='283°' T: (283/288) *% 200 
= 196.53 cem.; 
(c) (283/288) (752/770).200 = 191.94 ccm. 


60. A barometer graduated at 19.5° C. on a glass scale reads 763.4 mm. 
(a) What is the reading corrected to 0° C.? (b) If the corrected height of a 
barometer with a brass scale is 764.7 mm., what does the barometer read 
at 22°C.? (c) If a barometer with a glass scale reads 754.3 mm. at —10°C., 
what is the height corrected to standard temperature? 

Ans. (a) 763.4/[{1 + (0.000181 — 0.000008) 19.5°] = 760.9 mm.; 
or (a) 763.4 —(0.000173 X 763.4 X 19.5) = 760.9 mm.; 
(b) x/[1 + (0.000162 < 22)] = 764.72 = 767.4 mm.; 
(b) 764.7 + (0.000181 — 0.000019) X 764.7 X 22 
= 767.4 mm.; 
(c) 754.8 — (0.000173 X 754.3 XK —10) = 755.6 mm. 


61. A gas, at 750 mm. and 12°C., measured moist, occupies 325 ce. 
(a) What is its volume, dry, under the same conditions? (b) Volume, dry, 
at standard conditions? (c) 160 cc. of a gas are measured, moist, at 15° C., 
the barometer (corrected) reads 743 mm. The mercury in the tube stands 
150 mm. above the trough what is the volume of the dry gas at standard 
conditions? 

Ans. (a) Tension of aqueous vapor at 12°C. is 10.48 mm.; at 

15° C. it is 12.73 mm.; 

(750 — 10.48)/750 = 825/x = 320.46 cc.; 

(b) Vo= (750 — 10.48) X 325 X 273/285 = 302.93 cc.; 

(b) Vo=(739.52 X 325)/(760 X 285 X 0.00367) 
= 302.93 cc.; 

(c) V = [743 —(150 + 12.73)] 160/[760 X 288 x 0. pats’. 
=115.8 ce. 
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62. How many cubic centimeters of nitrogen gas, at standard conditions, 
can be obtained from a liter of ammonia gas at 15° C. and 780 mm.? 
Ans. 2 NH; = Ne+ 3H; 
2vol. 1 vol. 3 vol. 
Two vol. NH; give one vol. No, 1 vol. NH; (1000 cem.), gives 
3 vol. Nz (500 cem.); 
V = (780 X 500)/760 X 288 X 0.00367 = 486.43 ccm. 


63. (a) A liter of sulphur dioxide, at standard conditions, weighs 2.9266 
grams. Find its molecular weight. (b) The molecular weight of acetylene 
is 26.016; what is the weight of 250 cc. of the gas at 18°C. and 757 mm. 
pressure? (c) If the specific gravity of hydrogen selenide, referred to air, is 
2.806, what is its weight per liter? (d) What is its molecular weight? 


Ans. (2) [2.9266/1000) x 760(1 + at) X 1]/0.00004463 x 760 
X (1 + at) X 1 = 65.5, or 2.9266 X 22.393 = 65.5 
or, 2.9266/0.044656 = 65.5; 
0.044656  26.016/1 = 1.1617 gr. per L., at standard con- 


ditions; 

Wo = 1.1617 X 760 X 1 X273/291 = 1.0899 gr. per L., at 18° C. 
and 760 mm.; 

Wo = 1.0856 X 757/760 = 1.0856 gr. per L., at 18° C. and 757 
mm.; 


1.0856 gr. per L. = 1.0856 X 0.250 gr. per 0.250 L. = 0.2714 gr.; 
- Wise = 0.044656 X 26.016 X 757 X 250 X 273/760 X 1000 X 
291 = 0.2714 gr. 
(c) 2.806 X 1.2926 = 3.627 er. per L.; 
(d) 2.806 X 28.943 = 81.21. 


64. (a) If 30.82 ccm. of oxygen (density, to air = 1.1055) effuses through 
a small orifice in 55 seconds, what volume of hydrogen (density, to air = 
0.06965) will effuse in the same time under the same conditions? (b) What 
volume of sulphur dioxide will effuse through a small orifice in the same time 
as 83 cc. of ammonia? (c) 150 ccm. of air effuse in the same time as 63.82 
ccm. of bromine. What is the molecular weight of the bromine? 
Ans.’ (a) V2: 2 :: Did =V =n Vd/D, where V and v indicate ve- 
locities. V = 30.82 LEIS, 
.06965 
(b) The ratio of the densities of sulphur dioxide and of ammonia 
is the same as the ratio of their molecular weights, then as 
before: 
(b) v = (83) X 17.034/64.06 = 42.82; 
(c) D = V/v = d; D = 150/63.82 K 1 = 5.524 density referred 
to air; 5.525 XK 28.943 = 159,9 density (referred to hydrogen). 


= 12371) ce. 





65. (a) What volume of oxygen at 18°C. and 754 mm. is liberated by 
1.763 grams of potassium chlorate, when completely decomposed? (b) How 


~ 


548 CHEMICAL ANNUAL 


much sulphuric acid must be taken to obtain 5.5 cubic feet of hydrogen, at 
17° C. and 762 mm., by acting on a metal? 
2 (122.56) gr. 3(22.4) L 
Povo (1 + at)/p. 
760 (3 X 22.4) 291/273. 1.763/2(122.56) mol. grams XK v = 
0.5193 L.; 
(b) mp.v = M.povo (1 + at). H2aSO, + M” = M” SO, + H; 
98.09 oz. 131 (22:4) capit. 

M = 98.09 X 762 X 5.5 X 273/760 X 22.4 X 290 = 22.73 oz. 

(1.42 lbs.), 


66. Find the weight, in vacuo, in each of the two following problems: 
(a) A mass of aluminum (density, 2.583) weighed in air at 18°C. and 
742 mm. showed an apparent weight of 149.2350 grams, brass weights (density 
= 8.4) being used. What is its weight in vacuo? (b) A mass of platinum 
(density, 21.48) weighed in air at 15° C., and 765 mm. with brass weights, 
showed an apparent weight of 89.4130 grams. Find its weight in vacuo. 
Ans. (a) pwo = DwWol’s vo = pv/p Ta; v ='m/d = 149.2350/2.583; 
v = 742 X (149.2350/2.583) 273/760 X 291; 0.0012926 x 
vo = 0.0684 gram lost by aluminum. 
V =742 (149.2350/8.4) 273/760 X 291; 0.0012926 Xv = 
0.0210 gram lost by weights; 
0.0684 — 0.0210 = 0.0474 grams difference in air displaced; 
149.2350 + 0.0474 = 149.2824 grams, weight 1 in vacuo. 


(b) Using the formula W = W’ + wa(- 1 By 


v 
Vv 


I il 


DD 
= 273 ,, 769 y 9.0012926 = 0.0012333: 
288 ~~ 760 
abe 
e 9.4130 x 0.0012333 (—4— ; 
w = 89.4130 + 8 x 0.0 (er Rt vk 


w = 89.4130 + 89.4139 X 0.0012333 (0.04656 — 0.11905); 
w = 89.4130 + 89.4130 X 0.0012333 (+—0.07249) ; 
w = 89.4130 -- 0.0080 = 98.4050 grams in vacuo. 


67. One liter of a gas is under a pressure of 730mm. What will be its volume 


at standard pressure (760 mm.), the temperature remaining constant? 
Ans. 1026.3 ccm. 


68. 300 ccm. of gas is under standard pressure. What will be its volume 
at 784 mm., the temperature remaining constant? Ans. 290.8 cc. 


69. Five cubic feet of a gas are under a pressure of 27.3 ins. of mercury. 


What is its volume at 29.9 ins., the temperature remaining constant? 
Ans. 4.565 cu. ft. 


70. A gas occupying a volume of one liter, under standard pressure, is 
expanded to 1200 ccm. The temperature remaining constant, by how many 
millimeters must the pressure have been diminished? Ans. 126.7 mm. 
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71. A gas measures 200 ccm. at 15.7°C. Find its volume at 0° C., the 


pressure remaining constant. Ans. 189.12 ccm. 
72. One liter of a gas is measured at — 15° C., what is its volume at 15°C., 
pressure remaiping constant? Ans. 1116.3 ccm. 


73. A gas measured 150 ccm. at 17.5° C., and on account of a change of 
temperature, the pressure remaining constant, the volume decreased to 
125 ccm. What is the new temperature? Ans. — 30.9°C. 


74. The pressure on a confined gas at 15° C. was 792 mm. If the pressure, 
later, registered 820 mm., what is the temperature, the volume remaining 
unchanged? ANSON ZO. ©, 

75. A liter of gas,, at standard conditions, has its temperature raised to 
15° C. What must be the pressure on the gas if the volume is unaltered? 

Ans. 801.7 mm. 

76. A gas, measuring 183 ccm. at standard conditions, has its pressure 

raised to 792 mm. What is the temperature, the volume remaining con- 


stant? Ans. 11:5°C. 
77. 250 ccm. of a gas are at a temperature of 15°C. What is the volume 
of the gas at 0° C., the pressure remaining constant? Ans. 237 ccm. 


78. The pressure on a certain volume of hydrogen is 730 mm. at the temper- 
ature of melting ice. The volume remaining constant, what is the temper- 
ature at a pressure of 750 mm.? ANSU OW OO: 


79. Given 250 ccm. of a gas, under a pressure of 765 mm. and at a temper- 
ature of 15° C., what is their volume under standard conditions? (0° C. and 
760 mm.) Ans. 238.5 cc. 

80. 50 cc. of a gas at 780 mm. and at 10° C. changes its volume to 48 ce. 
under a pressure of 792 mm. What is the temperature at this pressure and 
volume? Ansys £2:9° Gi 


81. A gas is at a pressure of 748 mm. and at a temperature of 12° C. when 
its volume is 200 cem. What must be the pressure of the gas, if its volume is 
178 ccm. at a temperature of 0° C.? Ans. 805.1 mm. 


82. A volume of gas is confined at 0° C. and 760 mm. pressure. What is 

this pressure (a) in inches of mercury, and (b) in pounds per square inch? 
Ans. (a) 29.921 ins.; (b) 14.701 lbs. per sq. in. 

83. A barometer with a glass scale shows a pressure of 752.6 mm. at 

15° C. What is the barometer reading at 0° C. corrected for the contraction 
of the scale? Ans. 750.7 mm. 

84. A barometer with a brass scale shows a pressure of 768.5 mm. at 18° C. 

What is the barometer reading at 0° C. corrected for the contraction of the 


scale? . Ans. 766.3 mm. 
85. The reading of a barometer with a glass scale at —5° C. is 753.2 mm. 
What is the reading at 0° C.? Ans. 753.8 mm. 


86. What must be the reading on a barometer with a glass scale at 15° C., 


so that the pressure, at 0° C., may indicate 760 mm.? . 
Ans. 761.9 mm. 
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87. If sufficient water is placed in a vessel containing a dry gas that is at 
a temperature of 15° C. and a pressure of 753.8 mm. to thoroughly saturate 
it, what would be the pressure after saturation,* the temperature remaining 
constant? Ans. 766.53 mm. 


88. If the atmosphere is saturated at 14° C. and 758 mm., what percentage 
by volume of water vapor does it contain? Ans. 1.58 per cent. 


89. A gas, measured moist, has a volume of one liter, at 17.5° C., under a 
pressure of 758.9 mm. What is its volume, dry, under standard conditions? 
Ans. 919.9 cc. 


90. 300 ccm. of a gas are measured, over water, at 15° C. and under a 
pressure of 765 mm. (a) What would be the volume of the gas, dry, at this 
temperature and pressure? (b) What is its volume, dry, under standard 
conditions? Ans. (a) 295.0 cc.; (b) 281.5 ce. 


91. A certain reaction produces 22.4 liters of a gas measured at standard 
conditions. (a) What volume would the moist gas occupy at 18° C. and at 
standard pressure? (b) At 18° C. and 770 mm.? 

Ans. (a) 24.36 liters; (b) 24.04 liters. 


92. 500 ccm. of nitrogen are measured, over water, at 17° C., the barom- 
eter reading 750 mm. If the water stood 180 mm. in the tube, what would 
be the volume of the nitrogen, dry, at standard conditions? 

Ans. 447.07 ccm. 


93. 180.5 ccm. of air are saturated with moisture at 18° C. and 620.3 mm. 
pressure and is measured over mercury, the barometer reading 620.3 mm. 
The mercury stood 52 mm. in the tube. Find the volume of the air in the 
dry state and at standard conditions. Ans. 123.7 ccm. 


94. 203 ccm. of chlorine gas at standard conditions are necessary to de- 
compose a certain amount of hydrobromic acid gas, also at standard condi- 
tions. What is the volume of the hydrobromic acid gas? 

Ans. 406 ccm. 


95. If to a mixture of 100 ccm. nitrogen and of 200 ccm. oxygen, 500 cem. 
of hydrogen are added, and the mixture exploded, (a) what is the resultant 
volume, if the water is allowed to condense? (b) What is the resultant volume, 


if the water stays in the gaseous state? . 
Ans. (a) 200 cc.; (b) 600 cc. 


SUCCESSIVE REACTIONS 


When one chemical substance is the means of obtaining another, by means 
of a series of chemical reactions, that may of themselves be well defined, and 
it is desired to know the quantity of one of the two requisite to obtain a certain 
quantity of the other, it is unnecessary to calculate the quantities of the 
intermediate products. We need to know, only, how many molecules of the 
one substance are required to produce ene molecule of the other. The ratio 


* For tension of aqueous vapor see p. 462, 


FACTORS BH 


of the molecules and, consequently, that of the molecular weights being given, 
the ratio of the weights of the substances under consideration is readily 


obtained. 

For example, we wish to know the amount of ammonia involved in the 
production of one ton of anhydrous sodium carbonate by the Solvay process. 
The reactions involved are: 


2 NaCl + 2 NH.HCO; = 2 Na HCO; + 2 NH,Cl; 
2 NaHCO; = Na,CO; + H2O0 + COs. 


From these equations, in which the underscored compounds are successively 
converted one into the other, we see that 2 molecules of ammonia are re- 
quired to produce one molecule of sodium carbonate. The ratio of the 


molecules is: 
2 NH;/NaeCO; = 2 (17.03) /106 = 34.06/106, 


and the ratio of the weights of the two substances is: 


X tons NH;/1 ton Na,CO; 34.06/106 = X/1, X = 0.3213 tons, 
or 642.6 pounds. 


FACTORS 


In gravimetric analysis the term factor represents the numerical value of a 
ratio. 

1. The factor of an element (sought), or of a group of elements (sought), 
forming part of one molecule, is the weight in grams of the element, or group 
of elements, contained in one gram of the substance of whose molecule they 
form a part. 

2. The factor of the molecule of one of two chemically equivalent mole- 
cules represents the weight in grams of the molecule (sought), contained in 
one gram of the other equivalent molecule. 

Examples to Illustrate. — Factor of SO; in BaSO, = molecular weight SO;: 
molecular weight BaSO, = 80.06: 233.46 = 80.06/233.46 = 0.3430, i.e., 
0.3430 grams of SO; are contained in 1 gram of BaSO,. 

Factor of S in BaSO, = atomic weight S: molecular weight BaSO, = 
32.07: 233.46 = 32.07/233.46 = 0.13738, 1.e., 0.13738 grams of S are contained 
in 1 gram of BaSOx,. 

Factor of Mg2P,0; corresponding to MgCl, -6 H,O = molecular weight 
Mg,P20;: 2 (molecular weight MgCl, + 6 H,O) = 222.64: 2 (203.34) = 224.64/ 
406.68 = 1.8266, ie., 1.8266 grams of Mg,P.O,7 correspond to 1 gram of 
MgCl + 6 HO. 


‘‘ ASSAY-TON ” SYSTEM 


This system was devised by Prof. Charles W. Chandler of Columbia Uni- 
versity. It saves long calculations in reporting the results of an assay of the 
ores of gold or silver, obtained in grams, the results being required in ounces 
Troy per ton of 2000 pounds avoirdupois. If an “assay ton,” or 29.1666 
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grams, is used, the result in gold or silver, as weighed in milligrams, is ounces 
per ton, without any further calculation. 

The ‘‘assay ton”’ is derived as follows: One pound avoirdupois contains 
7000 grains. One ton, 2000 pounds, contains 14,000,000 grains. One ounce 
Troy contains 480 grains. 14,000,000/480 = 29,166.6, or the number of 
Troy ounces in one ton. Thus, if we take this number of milligrams (29, 166.6) 
of ore for an assay, each milligram of gold or silver found is equivalent to an 
ounce Troy in one ton of the ore. 

Proof. — 1 mg.: 29,166.6 mg.: 480 grains (1 ounce Troy): 14,000,000 grains 
(1 ton Avoirdupois). 


PROBLEMS 


96. Given the reaction: 


PbCh + K2CrO, = PbCrO, + 2 KCI; 
(278.02) (323.1)) 


(a) What is the factor of lead chloride to lead chromate? (b) If 0.1784 grams 
of lead chromate are precipitated by an excess of potassium chromate from a 
solution containing lead chloride, how many grams of lead chloride were 
present? (c) How many grams of lead chromate are obtained from one gram 
of lead chloride? (d) How many grams of lead in 0.7325 grams of lead chro- 
mate? Ans. (a) PbhClh/PbCrO, = 278.02/323.1 = 0.8604; 

(b) 0.1784 X 0.8604 = 0.1535 gr. PbhClhy; 

(c) 1/0.8604 = 1.1622 gr. PbhCrO,; 

(d) Pb/PbCrO,, 207.1/323.1 = x/0.7325 = 0.4695 gr. Pb. 


97. Hydrous sodium carbonate may be converted into the anhydrous salt 
by heat according to the equation, 


Na,CO; -10 H.0 = Na,CO; + 10 H20. 
286.16 106.00 180.16 


(a) How many pounds of anhydrous sodium carbonate may be obtained from 
15 pounds of the crystallized salt? (b) What is the factor of hydrous sodium 
carbonate to anhydrous sodium carbonate? (c) If 17 pounds of hydrous 
sodium carbonate are converted into the anhydrous form, what is the loss in 
weight? 
Ans. (a) (NasCO;/Na2CO; «10 HO) 106.0/286.16 = «7/15 
x = 5.5214 lbs. NaeCO;; 


(b) NaeCO;+ 10 HxO/Na,CO; = 2.6996; ; 
(c) The loss in weight is the water driven off. This problem 
may be solved in two ways: By using the factor found in 
(b), or by calculating the water directly. 
17/2.6996 = 6.2973 lbs. NaeCO; remaining; 
17.000 — 6.2973 = 10.703 lbs. water driven off; 
10 H,0/Na,CO; +10 H:0 = (180.16/286.16)17 = 10.703 lbs. water 
driven off, Q ; 
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98. Sulphuric acid is made according to the equation 
28 +30.+2 H.0 = 2 H.SO,. 


(a) If brimstone containing 97.00-per cent sulphur is used, how much sul- 
phuric acid is obtained from one ton? (b) If pyrites containing 96 per cent 
Fes: is used to furnish the sulphur, how many tons are required to yield a ton 
of sulphuric acid? Ans. (a) 2.9667 tons; (b) 0.6371 tons. 


99. (a) What is the percentage of manganese in pure potassium perman- 
ganate? (b) In potassium permanganate containing 2 per cent impurities? 
Ans. (a) 34.76 per cent; (b) 34.06 per cent. 


100. Potassium antimony! tartrate (tartar emetic) corresponds to the 
formula KyH2 (Cy4H.O¢)>*Sb2O3. (a) What are the percentages of the different 
elements in this compound? (b) What is the percentage of Sb2O3? (c) Five 
gram of antimony are contained in how many grams of tartar emetic? 

Ans. (a) K = 11.76 per cent, H = 1.52 per cent, C = 14.44 per cent, 
O = 36.11 per cent, Sb = 36.17 per cent; 
(b) 43.39 per cent; 
(c) 13.8245. 


101. How many grams of chromic sulphide will be formed from 0.7182 
gram of chromic oxide according to the equation: 


ys Cr,0; + o CS, = de Cr.S3 + 3 CO,? 
Ans. 0.9460 gr. 


102. What is the factor for the conversion Mg»,P,O, to P.O;? (b) How 
many grams of phosphoric anhydride are contained in 0.7256 grams of mag- 
nesium pyrophosphate? (c) What is the factor for the ratio conversion 
(NH4)3sPO4+ 12 MoO; to P20O;? (d) How many grams of phosphoric anhy- 
drids are equivalent to 0.1500 gram of ammonium phosphomolybdate? 

Ans. (a) 0.63793; (b) 0.46288 gr.; (c) 0.03784; (d) 0.0056765 gr. 


103. Iodine may be obtained from potassium iodide according to the 
equations ’ 
NaCl + H.SO, = NaHSO, + HCl, 
4 HCl + MnO, = MnCl, + Z H,0 +. Ch, 
Cl, + 2 KI = 2KCI+ lk. 
How much sodium chloride must be taken to produce 5 grams of iodine? 
Ans. 4.606 gr. 


104. The LeBlanc process for the manufacture of sodium carbonate is 


2 NaCl + H.SO, = NaSO, + 2 HCl. 
Na,SO, + 2C = NaS + 2.COr, 
Nese CLCO n= Na,COs st CaS: 


How many tons of sodium carbonate may be obtained from a ton of salt? 
Ans, 0.9066 tons, 


554. CHEMICAL ANNUAL 


105. From the equations, 
AICl, + o NH,C.H;0>2 — Al(C2H302)3 +: 3 NH.Cl, 
Al(C2H302)3 + H2O = Al(OH) + (C2H302)2 + HC2H;0s, 
2 Al(OH) ° (C2H30.)2 + 8 Oz => AlO; -+ 7 H.O + 8 CO: 


(a) How many grams of aluminum chloride are required to yield 0.3 gram of 
aluminum oxide? (b) How many grams of aluminum oxide are obtained from 
0.8300 gram of aluminum chloride? : 
Ans. (a) 0.7836 gr.; (b) 0.38177 gr. 


106. Sulphuric acid reacts with sodium hydroxide thus, 
H.SO, te 2 NaOH = NaSO, + 2 H,.O. 


If 0.2073 grams of sulphuric acid are added to 0.1705 grams of sodium hy- 
droxide, (a) how much sodium sulphate is formed and (b) which is left over, 
caustic alkali or acid, and how much? 

Ans. (a) 0.3003 gr.; (b) 0.0014 gr. NaOH. 


107. What are the percentages of the elements in ammonium phospho- 
molybdate (NH4)3;PO4+ 12 MoO;+3 H.O? 
Ans. N = 2.18 per cent; O = 35.63 per cent; H = 0.93 per cent; 
Mo = 59.65 per cent; P = 1.61 per cent. 


108. Regarding ammonium phosphomolybdate as made up of the radicals 
(NH3), (H2O), (P20;), and MoOs;, what is the percentage composition of these 
radicals in the molecule? 

Ans. P.O; = 3.69 per cent; H,O = 4.20 per cent; NH; = 2.65 per cent; 

MoO; = 89.47 per cent. 


109. Chrome iron ore is Cr,O;3FeO, and may be converted into potassium 
dichromate as follows: 


4 FeOCr.0; a. 4 K.CO; a. 4 CaO ot 7 Oz e04 K.CrO, “fF 4 CaCrO, 
-- 2 FeO; a 4 COs.. 


The calcium chromate is converted into potassium chromate, 
CaCrO, + K:SO, = CaSO, + K2CrO,, 
and potassium dichromate is obtained from the potassium chromate, 
2 K,CrO, + H28O, = K2SO, + H2O + K2CrO, + CrO3. 


How many tons of potassium dichromate can be obtained from a ton of 
chrome iron ore, if the conversion is complete, and the ore is 92 per cent 
FeCr20,? Ans. 1.2089 tons. 


110. Sulphur dioxide may be produced by the reaction, 
Cu + 2 H.SO, = CuSO, + 2 HO -+ SOxz. 


(a) How much copper and (b) how much of a 93.2 per cent H2SO, must be 
taken to obtain 64 grams of sulphur dioxide? 


Ans. (a) 63.50 gr.; (b) 210.3 gr. 
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111. How much superphosphate can be made from one ton of calcium 
phosphate, 93.5 per cent pure? The reaction is 


Cas3(POx.)2 + 2 H.SO, “es CaSO, + CaH4(PO,)2. 
Ans. 0.7056 tons. 


OLEUM ANALYSIS 


When an oleum contains free sulphurous anhydride, an interesting and 
important case of indirect volumetric analysis results. Such an oleum con- 
tains sulphuric acid, sulphuric anhydride, and sulphurous anhydride. (There 
may be other impurities, such as solid particles, etc., but for these calculations, 
only the three constituents enumerated will be considered as being present. 
The method is easily extended so as to cover other impurities.) A weighed 
sample is dissolved in water and titrated with a standard alkali when all the 
constituents are acted upon as follows: 


H.SO, +. 2Na0OH = NasSO, -+- H.O; SO; + H,0 = H.S0O,; 
.HSO;3 + 2 NaOH = NaesO;3 + H.0; SO, + HO = H2SO3. 


The following is a typical example of an oleum analysis: Exactly 5 grams 
of an oleum are dissolved in water, and the volume is then made up to 500 cc. 
Of this solution 100 ce., equivalent to 1 gram of the sample, are titrated with 
N/10 iodine solution, of which 7.80 cc. are required. A similar portion is 
titrated with N/5 sodium hydroxide, using phenolphthalein* as the indicator, 
122.81 cc. being required. To calculate the composition of the oleum: 


1 mol. SO, (64.06) requires 1 mol. I (253.70), or 64.06/253.70; 


; 64.06 1 
; l.=1 ce. N/1 =X ——. X __ = 0. : . 
1 cc. N/10 Iodine so ec. N/10 SO.= X Sal x 1000 0.003203 gr. SO2; 


hence, 7.8 cc. lodine N/10 =7.8 X 0.003203 = 0.02498 gr. SO2 =2.5 per cent SO2; 
122.81 N/5 solution = 245.62 cc. N/10 solution; 
245.62 — 7.80 = 237.82 cc. N/10 NaOH; 


required for the titration of the sulphuric acid, and the sulphur trioxide. 
(The 7.80 cc. are subtracted, this being the number of cc. of N/10 solution 
of sodium hydroxide used in neutralizing the sulphuric acid. If methyl 
orange had been used 253.42 cc. (254.62 + 7.80) of N/10 sodium hydrox- 
ide would have been required for the total acidity titration. Then 15.6 ce. 
(7.8 ec. to form NaHSO; and 7.8 cc. to form from this, NaSO3) of N/10 
solution would have had to be deducted from the 253.42 ec. N/10 sodium 
hydroxide that would have been required for the total acidity, leaving 
237.82 cc. to take up the sulphuric acid and the sulphuric acid anhydride as 
before.) 

* Using phenolphthalein the following reaction takes place, HoSO; + 2 NaOH = Na,SO; + 


H,0 while with methyl orange the acid salt will be formed as follows: H,SO,; + NaOH = 
NaHSO3. 


556 CHEMICAL ANNUAL 


80.08 g. SO3/2 XK 1000 ce. nNaOH = 40.04/1000 cc. nNaOH 
= X g. SO;/237.82 = 95.21 per cent total. SOs. 

95.21 per cent + 2.50 per cent = 97.71 per cent, SO2 + SO3. 

100.00 per cent — 97.71 per cent = 2.29 per cent H,0. 

98.09 g. H.SO,/18.016 g. HO = X per cent H.SO,4/2.29 per cent H,O 
= 12.47 per cent H.SO,. : 


100.00 per cent (of the oleum) — (12.47 per cent H»SO, + 2.50 per cent SO») 
= 85.03 per cent free SO; and so the oleum is composed of H,SO, = 12.47 
per cent, SO; = 85.03 per cent, SO. = 2.50 per cent — 100.00 per cent. 

To calculate this problem algebraically, let x = percentage of H2SO,, y = per- 
centage of SO3, z = percentage of SO2, A = total acidity, as H.SO,, f = factor, 
H.SO,/SO3 = 98.09/80.07 = 1.22505. 

Then, 

xty+z=100,7+y = 100 —2z,2 = 100 — (y +2). 


From the conditions of the problem: 


zg+ty=100—-z,2+fy =A. x =A —fy. Substituting in first equa- 
tion, A — fy ty = 100 —z, orfy —-y = —100+2+A,y(f-—1)=A+2- 
100, y = (A+z2 — 100)/(f — 1) = (A + z —100)/0.22505 = 4.4436 (A +2 — 
100). : 


Solving the problem given by this method: 


Since z = 2.50 per cent (as before), 
A = 237.82 cc. n/10 NaOH = 116.64 per cent H.SOx.. 
y = 4.4436 (116.64 per cent + 2.50 per cent — 100.00 per cent 
= 4.4436 * 19.14 = 85.05 per cent. 
x = 100.00 per cent (2.50 per cent + 85 per cent) = 12.45 per cent. 


The result of the analysis then is: 
12.45 per cent H,SO,, 85.05 per cent SO;, 2.50 per cent SO2 (= 100.00 per cent). 


DILUTION AND CONCENTRATION OF LIQUIDS, 
OF MIXTURES, AND FORMATION OF ALLOYS 
OF DEFINITE COMPOSITION, ETC. 


The course of reasoning, in each instance, will be analogous, if not the same. 
For the sake of simplicity liquids alone will be considered. 

(1) Preparation of a definite amount of a dilute solution by diluting a strong 
solution of a substance with water or with a weak solution of the same sub- 
stance. 


General Discussion. — Let x be the weight in grams of the solution to be 
diluted, and let A be the number of grams of substance dissolved in 100 grams 
of this solution. This ratio of A grams to 100 grams of solution is called the 
concentration. ‘The solution then is an A per cent solution. Wadler containing 
nothing of the substance dissolved in it, is therefore, in respect to the substance 
a 0 per cent solution. . 
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Argument, — X = weight in grams of the solution of A per cent concen- 
tration that is to be diluted with a quantity of solution of B per cent con- 
centration to form Z grams of a solution of D per cent concentration. Z— X 
= weight in grams of the solution of B per cent concentration, that, if mixed 
with X grams of the A per cent solution, will form Z grams of a D per cent 
solution. 

(A/100) X = weight, in grams, of substance dissolved in X grams of the A 
per cent solution. 

(B/100) (Z —X) = weight, in grams, of substance dissolved in Z —X grams 
of the B per cent solution. 

(D/100)Z = weight, in grams, of substance dissolved in Z grams of the D 
per cent solution. 

(2) Dilution of a definite amount of solution, thus producing a greater 
amount than this of a more dilute solution. 

X = weight, in grams, of the B per cent solution to be added to Z grams 
of the solution, to be diluted, of A per cent concentration, to form of these 
Z + X grams of a weaker’solution, a D per cent solution. 

AZ = weight in grams of the substance dissolved in Z grams of the A 
per cent solution. 

BX = weight in grams of the substance dissolved in X grams of the B 
per cent solution. 

D(Z + X) = weight in grams of the substance dissolved in Z + R grams 
of the D per cent solution. 

AZ+ BX =DZ+DX, X =Z(A —D)/(D —B). 


Where we dilute with water, the B per cent solution, as before, is in fact a 
0 per cent solution, and the expression becomes: 


X =Z(A —D)/(D-—O), X =Z(A —D)/D. 
Example 1.— How many pounds of water must be added to 800 pounds 
of a 73 per cent H.SO, to make of the whole a 70 per cent H,SO,4? Dilution 


with water. 
X = 800(73 — 70)/70 = 34.39 pounds of H,O. 


How much water must be added to 1000 cc. of a 0.1128 N solution to make 
a 0.1 N solution? As a N/10 solution has practically a density of one, the 
numbers indicating normality may be taken as volumes. To be very accurate 
the corresponding weights should be taken. 


X = 1000 (0.1128 — 0.1000) /0.1000 = 128 cc. H,0. 

Example 2. — How many pounds of a 62.18 per cent H,SO,4 must be added 
to 1000 pounds of a 98 per cent H.SO, to make of the whole a 93 per cent H.SO,? 
X = 1000 (98 — 93)/(93 — 62.18) = 162.2 pounds 62.18 per cent H,SO,. 

Example 3.— How much 0.1012 N solution must be added to 1000 cc. 
_ of a 0.5009 N solution to make a 2 N/10 solution? 


X = 1000(0.5009 — 0.2000) / (0.2000 — 0.1012) = 3045.5 ee. 
of a 0.1012 N solution. 
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(3) Preparation of a definite amount of a stronger solution, from a weak 
solution, by the addition of a solution of a higher concentration than that of 
either of the two solutions on hand. 

Let X = weight in grams of the C per cent solution, the one that will be 
diluted by mixing with a quantity of a solution of A per cent concentration 
necessary to make Z grams of a solution, stronger than the A per cent solution, 
and of a D per cent concentration. 

Z — X = weight of the solution of A per cent concentration, that, together 
with X grams of the C per cent solution, will give Z grams of a D per cent 
solution. 


CX +A(Z—X)=DZ, X (C—A)=Z(D-—A), X =Z(D—A)/(C— A). 


Example 1.— How many pounds of an 80 per cent acetic acid and of a 
60 per cent acetic acid must be mixed to make 500 pounds of a 65 per cent 
acetic acid. 


X = 500 (65 — 60) /(80 — 60) = 125 pounds 80 per cent acetic acid. 
Z—xX = 500 — 125 = 375 pounds 60 per cent acetic acid. 


X+(Z —-X)= = 500 pounds 65 per cent acetic acid. 


Example 2. — How many cubic centimeters of a 0.0957 N and a 0. 1120 N 
solution must be taken to make 1000 ce. of a 0.1 N solution. 


X = 1000 (0.1000 — 0.0957) /(0.1120 — 0.0957) = 263.8 ce. of the 

0.112 N solution. 
= 736.2 cc. of the 0.0957 N solution. 
= 1000 cc. N/10 solution. 


(4) Concentration of a definite amount of solution, by the addition of a 
more concentrated solution of the same substance, thus producing a greater 
amount of a concentrated solution. 

Let X = weight of the solution of C per cent concentration, that will be 
diluted by adding it to Z grams of an A per cent solution, necessary to make 
a quantity Z + X grams of a solution, stronger than the A per cent solution, 
and of a D per cent concentration. 


CX +AZ =D(Z+X), X (C — D) = Z(D—A), X=Z(D—A)/(C—D). 


Example. — How many pounds of an 80 per cent H.SO, must be added to 
980 pounds of a 35 per cent H.SOx,, to strengthen the whole to a 40 per cent 
acid. 

X = 980 (40 — 35)/(80 — 40) = 122.5 pounds 80 per cent H2SQ,. 


Z—-X 
Ae ae A) 


FORMATION OF MIXTURES OF DEFINITE 
COMPOSITION 


(1) Suppose we have two lots of soap powder in stock, one containing 25 
per cent of soap, and the other 50 per cent of soap. We desire to make a soap 
powder containing 40 per cent of soap, for which we have an order calling for 
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1000 pounds. How many pounds of each of our stock powders must we mix 
to fill the order? 

One lot contains 15 per cent less soap than the desired mixture, the other 
10 per cent more. So if we take 15 parts of the richer mixture to 10 parts of 
the poorer one, we shall have a powder containing 40 per cent soap. 


15/25 = x/100 = 60/100 = 60 per cent. 
10/25 = y/100 = 40/100 = 40 per cent. 


60 per cent of 1000 pounds of the final mixture must be 600 pounds 
of the 50 per cent mixture. 

40 per cent of 1000 pounds of the final mixture must be 400 pounds 
of the 25 per cent mixture. 

600 pounds of the 50 per cent mixture contain 300 pounds of soap. 

400 pounds of the 25 per cent mixture contain 100 pounds of soap. 


Therefore, 1000 pounds of this 40 per cent mixture contain 400 pounds of soap 
as required. 

(2) Problems of this character may also be solved as follows: 

There are on hand two portions of iron, one containing 0.1 per cent of 
carbon while the other contains 0.25 per cent of carbon. How many pounds 
of each must be melted together to produce 1000 pounds of an iron containing 
0.2 per cent of carbon. 

Let x be the weight in pounds of the 0.25 per cent carbon iron, then 1000 — x 
is the weight required of the 0.1 per cent carbon iron in pounds. 0.25 per cent 
of x + 0.1 per cent of (1000 — x) = 0.2 per cent of 1000. 0.0025 x + 0.001 
(1000 — x) = 0.002 x 1000. «x = 666.67 or 666.67 pounds of the 0.25. per cent 
carbon iron, and 333.33 pounds of the 0.1 per cent carbon iron are required to 
produce 1000 pounds of an iron containing 0.2 per cent carbon. 


FORMATION OF MIXTURES OF SULPHURIC 
AND NITRIC ACIDS OF DEFINITE COMPOSITION 
(SO-CALLED “MIXED ACIDS”) 


“Mixed acid” is a commercial term, generally meaning a mixture of nitric 
and sulphuric acids. Such mixtures are extensively used in manufacturing 
processes. On account of the relatively high cost of concentrated nitric acid, 
compared with that of the dilute acid, the concentrated acid is diluted with a 
weak solution of the acid, instead of with water, using a minimum quantity of ® 
concentrated and a maximum quantity of dilute nitric acid. The sulphuric 
acid is added as 98 per cent acid, as here it is practically impossible to ship 
the dilute acid, it bemg a question of containers. Concentrated sulphuric acid 
hardly attacks iron, and so it can be readily shipped in iron drums or tanks. 

Example 1.— A waste mixed acid left over from nitrating is composed of 
60.12 per cent H2SO,., 20.23 per cent HNO; and 19.65 per cent H,O. It is 
required to make a mixture of 1000 pounds, containing 60 per cent H2SO,, 
22.5 per cent HNO, and 17.5 per cent H.0. A 97.5 per cent H,SO, and a 


560 CHEMICAL ANNUAL 


90.5 per cent HNO; are on hand. How many pounds of each of these two 
acids and of the waste acid must be taken to make the required mixture 
without adding any water? 


Solution. — Let x be the weight of the waste acid, y the weight of 97.5 
H.SO, added, and z the weight of 90.5 per cent HNO; added. 

Then x (0.6012) = weight of H.SO, (100 per cent) in the waste acid, y 
(0.975) = weight of H.SO, (100 per cent) actually added, when adding the 
97.5 per cent acid, x (0.2023) = weight of HNO; (100 per cent.) in the waste 
acid, z (0.905) = weight of HNO; (100 per cent) actually added, y (0.025) = 
weight of H,O contained in the H.SO, (97.5 per cent), that was added, z 
(0.095) = weight of H,O, contained in the HNO; (90.5 per cent), that was 
added, x (0.1965) = weight of H.O, in the waste acid. 

One thousand pounds of the desired mixture must evidently contain 601.2 
pounds H2SO,, 202.3 pounds HNOs, and 196.5 pounds H,O. Therefore, we 
have the following equations: 


(1) x (0.6012) + y (0.975) = 600 pounds H2SO,. 
(2) x (0.2023) + 2 (0.905) = 225 pounds HNO3. 
(3) z (0.1965) + y (0.025) + z (0.095) = 175 pounds H.0. 


y = (600 — x 0.6012) /0.975 = 615.38 — x (0.61662). 
2 = (225 — x 0.2023) /0.905 = 248.62 — x (0.22353). 
Substituting these two equations in equation (3), we obtain: 
0.1965+15.38 —0.01542 z+ 23.62 —0.02124 x = 175.00. 
0.159842 = 186, % = 850.85 ......0..... = 850.85 pounds of waste acid. 
Substituting in equation (1): 


y = (600 — 511.53)/0.975 = 90.74 ....... 90.74 pounds H2SO, 
95.7 per cent. 


Substituting in equation (2): 


2 = (225 — 172.13) /0.905 -.. ee... = 58.41 pounds HNO; 
90.5 per cent. 


1000.00 pounds mixture. 


Example 2.— It is desired to make a “mix” consisting of 60,000 pounds of 
a mixed acid to consist of 46 per cent H2SO,, 49 per cent HNO; and 5 per cent 
“water. The H,SO, is to be added in the form of 98 per cent acid, the HNO; 
in the form of 61.4 per cent and 95.5 per cent acid. 


Solution. 
60,000 < 0.46 = 27,600 pounds H2SO, are required. 
60,000 < 0.49 = 29,400 pounds HNO; are required. 
60,000 X 0.05 = 3,000 pounds H:O are required. 
27,600 
10,98 


I 


= 28,163 pounds 98 per cent H,SO, required. 
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60,000 — 28,163 = 31,837 pounds of a mixture of concentrated and dilute 
nitric acid to be added to the 28,163 pounds of the 98 per cent H.SO, to 
complete the required mixture. 

Let 
number of pounds of 95.5 per cent HNO; to be added. 


x 
Then 


31.837 — x = number of pounds of 61.4 per cent HNO; to be added. 
Then 
0.9552 + 0.614 (31,837 — x) = 29,400, 
and solving 


x = 28,891 pounds of 95.5 per cent HNO; to be taken. 
31,837 — 28,891 = 2946 pounds of 61.4 per cent HNO; to be taken. 
So to make the “mix,” take: 


28,163 pounds 98 per cent H.SO, 
28,891 pounds 95.5 per cent HNO; 
2,946 pounds 61.4 per cent HNO; 


60,000 pounds total. 





This same result might have been reached by means of the formule given 
to adjust the strengths of acids (1) to (4) page 556, according as to whether the 
acid is to be diluted or is to be strengthened. 29,400 pounds of absolute 
nitric acid are called for. The weight of nitric acid to be added, after the | 
98 per cent sulphuric acid is added, is 31,837 pounds, as before. We obtain 
the concentration of this acid as follows: 

29,400/31,837 = x/100; x = 92.35 or the 29,400 pounds absolute nitric 
acid, if added to the 31,837 pounds of 98 per cent H,SO,, would produce a 
92.35 per cent HNO; solution that would be mixed with the 98 per cent H.SO, 
solution. 

To make 31,837 pounds of a 92.35 per cent HNO; solution from a mixture 
of 95.5 per cent and 61.4 per cent nitric acids, employing formula (3) p. 558, 
we proceed as follows: 

(92.35 — 61.4)/(95.50 — 61.4) = x/31,837 x = 28,896 pounds 95.5 per cent 
HNO; to be taken. 
31,837 — 28,896 = 2941 pounds 61.4 per cent HNO; to be taken. 


Example 3. — An example, involving the use of oleum, will now be con- 
sidered: It is required to make 61,320 pounds of a mixed acid of the compo- 
sition, 

56 per cent HNO; (add as 94.5 per cent HNQO;), 41 per cent H.SO, (add as 
98.56 per cent H,SO, and as 20 per cent oleum), and 3 per cent H20. 

The tank in which the acid i is to be mixed already contains 2604 Sa of 
the remains of a previous ‘‘mix’”’ of the composition, 

52 per cent HNOs;, 42.50 per cent H,SO, and 5.5 per cent HO. 

Solution. 

61,320 X 0.56 = 34,339 pounds HNO, 61,320 < 0.41 = 25, 141. pounds 
H,S80,, 61,320 x 0,03 = 1840 pounds H20. 
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2604 X 0.52 = 1354 pounds HNOs, 2604 X 0.4250 = 1107 pounds H.SO,, 
2604 X 0.055 = 148 pounds H,0O. 
Thus we have: 


Required: 25,141 pounds H,SO,, 34,339 pounds HNOs, 1840 pounds H,0; 
In tank: 1,107 pounds H,SO,, 1,354 pounds HNO;, 1438 pounds H,O; 


To be added: 24,034 pounds H2SO,, 32,985 pounds HNOs, 1697 pounds H,0. 


24,034/0.9856 = 24,385 pounds 98.56 per cent H.SO, required. 

(In attempting to work out the amounts requisite, by the previous method, 
it will be seen that the method will not work, for the reason that too much 
water would be introduced. The 24,385 pounds of 98.56 per cent sulphuric 
acid given above is a provisional figure that will have to be modified later.) 

24,385 — 24,034 = 351 pounds H20O that were added with the 98.56 per cent 
H2SO.. 

1,697 — 351 = 1346 pounds H.O still to be added. 

Adding this water with the nitric acid, would call for a stronger nitric acid, 
than the 94.5 per cent nitric acid on hand: 

32,985 (HNO;) + 1346 (H,0) = 34,331 pounds HNO; + H,O still to be 
added. 

32,985/34,331 = x/100/x = 96.08 or a 96.08 per cent HNO; would be 
required. 

Oleum will be required to take up this water. 

32,945/0.945 = 34,905 pounds 94.5 per cent HNO; are required. 

34,905 — 32,985 = 1920 pounds H.O added with the 94.5 per cent HNOs. 

1920 — 1697 = 223 pounds H2O added in excess. 

These 223 pounds of water must be taken up by the 20 per cent oleum which 
will require 4955 pounds 20 per cent oleum. 

80 (SO3)/18 (H20) = 2/223 = 991 pounds free SO3, and tea is contained 
in 4955 pounds, 991/20 = x/100 = 4955 pounds. 

But as 85.31 is the percentage total of SO; in 20 per cent oleum, and as 
81.63 is the percentage total of SO; in 100 per cent sulphuric acid, 20 per cent 
oleum is equivalent to 104.5 per cent H,SO,. 

85.31/81.63 = 2/100 = 104.5 per cent. 

The addition of these 4955 pounds 20 per cent oleum corresponds. to an 
addition of 4955 & 104.5/100 = 5178 pounds of 100 per cent~H2SO,. 24,034 
pounds — 5178 pounds 100 per cent H,SO, = 18,856 pounds 100 per cent 
H.SO, that are yet to be added. 

This acid is to be prepared from 20 per cent oleum and from 98.56 per cent 
sulphuric acid. This 98.56 per cent acid contains 80.45 per cent of its weight 
SO;: 80.06/100.00 = x/98.56. Using formula (3) page 555 and calculating on 
the SO; content, we find that 4723 pounds of 20 per cent oleum are required. 
(Desired cone. — actual conc.) /(cone. strength sol. — actual cone.) X amount 
sol. desired or given = cone. stronger sol. to be added or taken. (81.63 — 
80.4)/(85.31 — 80.4) X 18,856 = 4723 pounds. 

The amount of 98.56 per cent H,SO, that is to be added is now calculated, 
and found to be 14,133 pounds. 

Thus, 18,856 pounds 100 per cent H,SO, — 4723 pounds 20 per cent oleum 
= 14,133 pounds 98.56 per cent H,SO,. 
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Formula (1), p. 556, y = 2 — x, or amount weaker solution to be added 
or taken = amount of solution desired or given minus amount of stronger 
solution to be added or taken. 

The total amount of 20 per cent oleum to be added is 9678 pounds = 4955 
pounds + 4723 pounds = 9678 pounds. 

And thus, to make the required mixture, we add to the acid already in the 
tank: 9678 pounds of 20 per cent oleum, 14,133 pounds of 98.56 per cent 
H.2S0O,, and 34,905 pounds of 94.5 per cent HNO3. 


RECTANGLE METHOD FOR THE DILUTION AND CON- 
CENTRATION OF LIQUIDS AND MIXTURES, AND 
FOR THE FORMATION OF ALLOYS OF DEFINITE 
COMPOSITION 


The figures expressing the percentage concentration of two solutions (or 
those of one solution, and the figure 0 for water, where dilution with water is 
desired) are written in the two left hand corners of a rectangle, and the figure 
expressing the desired concentration is placed on the intersection of the two 
diagonals of this rectangle. 

Now subtract the figures on the diagonals, the smaller from the larger, and 
write the result at the other end of the respective diagonal. These figures 
then indicate what quantities of the solutions-whose concentration is given on 
the other end of the respective horizontal line, must be taken to obtain a solu- 
tion of the desired concentration. For example, to make a 12 per cent solu- 
tion, by mixing an 8 per cent and a 15 per cent solution we prepare Fig. 1 

(feo 3 which indicates that we have to take 3 parts by 

ee po weight of the 8 per cent solution and 4 parts by 

2 weight of the 15 per cent solution to obtain (7 parts 
pegs eed by weight of) the 12 per cent solution. 
15'4¢---- === =+-+-- 4 Again, if we wish to dilute a 25 per cent solution 


Fig. 1 so as to obtain a 9 per cent solution, we place the 
figure 25 in, for example, the upper left corner of a rectangle and place 
the figure 0 (concentration of the solution in pure water) in the lower left 
corner, and then place the figure 9 (desired concen- 4, 
tration) at the point of intersection of the diago- ha hel ae 
nals, and subtracting across the diagonals, we obtain 9 
Fig. 2: 9 parts by weight of the 25 per cent solution, ere yee 
if mixed with 16 parts by weight of water, will give -a<---—------------> 16 
_ 25 parts by weight of a 9 per cent solution.* Fig. 2 


1. To prepare a definite amount of a dilute solution, by diluting a strong 
solution of a substance with water, or with a weak solution of the same sub- 
stance. 

See examples 1 and 2 page 558. 

* By A. Cobenzl, Wiesloch, Baden. From Compendium der prakt. Photographic, 


Prof. F. Schmidt, 9th Ed. p. 379. See also for explanation, problems 1 and 2 under the 
heading: ‘‘ Formation of Mixtures of Definite Composition,” p, 558, 
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1. How many pounds of HO and how many pounds of a 60 per cent H.SO, 

must be mixed to obtain 400 pounds of a 34.2 per cent H.SO,? 
342 By Fig. 3, 34.2 parts of a 60 per cent H,SO, and 
25.8 parts of H-O, if mixed, will give 60 parts (34.2 
+ 25.8) of a 34.2 per cent H.SO,. . 
Or, 34.2/60 parts of a 60 per cent H.SO, and 
28 25.8/60 parts of H.O will, if mixed, give 1 part of a 
Fig. 3 34.2 per cent H,SO, and 400 parts of a 34.2 per 
cent H.SO, will require 400 times these quantities 
of H,SO, and of H.O. 

2. How many pounds of a 62.18 per cent H»SO, 
must be added to 1000 pounds of a 98 per cent H»SO, 
~38¢ to make of the whole a 93 percent H2SOx. 

Fig. 4 Argument same as above. 

5 + 30.82 = 35.82. 5/35.82 of the 62.18 per cent acid + 30.82/35.82 of 

the 98 per cent acid will give 1 part of a 93 per cent acid. Ete. 


60 





62.18 





98.00 


2. Dilution of a definite amount of solution, thus producing a greater 
amount than this of a more dilute solution. 

See examples 1, 2, and 3 page 557. 

(1) We wish to know the weight of water to be added to 800 pounds of 

Beerrnneeweeeeee ena «= 73 per cent H2SO, to make, of the whole, a 70 per 
cent acid. If 3 parts of H,O added to 70 parts of a 
73 per cent H.SO, will give a 70 per cent acid, then 
X parts of H.O added to 800 parts of a 73 per cent 

OSE TIIDTa, ee” ~3 H.SO, will also give a 70 per cent acid: 3/70 = 
Fig 5 X /800, X = 34.29 pounds H,O. : 

(2) How much 0.1012 N solution must be added to 1000 cc. of a 0.5009 N 
solution to make of it a 2 N/10 solution? 

If 0.3009 parts of the 0.1012 N solution added to 0.0988 parts of the 0.5009 
N solution will produce a 2'N/10 solution, then X parts of the 0.1012 N solu- 
tion added to 1000 cc. of the 0.5009 N solution will also give a 2 N/10 
solution: 


0.3009/0.0988 = X/1000, X = 3045.5 cc. 0.1012 N solution. 


3. Preparation of a definite amount of a stronger solution from a weak 
solution, by the addition of a solution of a higher concentration than that of 
either of the two solutions on hand. 

See example 1 page 558. 

(1) How many pounds of an 80 per cent acetic acid and of a 60 per cent 
acetic acid must be mixed to make 500 pounds of a 65 per cent acetic acid? 

Five pounds of the 80 per cent acid added to 15 pounds of the 60 per cent 
acid will give 20 pounds of a 65 per cent acid. 5/20 parts of the 80 per cent 
acid + 15/20 parts of the 60 per cent acid will require 500 times these quanti- 
ties: . 

125 pounds 80 per cent acid, 
375 pounds 60 per cent acid. 


500 X 5/20 
500 X 15/20 


il Il 
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4, Concentration of a definite amount of solution by the addition of a 
more concentrated solution of the same substance, thus producing a greater 
amount of a concentrated solution. 

See example under (4) page 558. 

(1) How many pounds of an 80 per cent H,SO, must be mixed with 980 
pounds of a 35 per cent H.SO, to strengthen the whole to a 40 per cent acid? 
If 5 parts of an 80 per cent acid added to 40 parts of a 35 per cent acid will 
produce a 40 per cent acid, then X parts of an 80 per cent acid added to 980 
parts of a 35 per cent acid will also produce a 40 per cent acid. 


5/40 = X/980, X = 122.5 pounds of an 80 per cent H2SOx,. 


DILUTION TO A CERTAIN SPECIFIC GRAVITY 


The method to be described is not strictly accurate, on account of the small 
contraction of volume, on melting together of metal, when forming alloys, 
or when mixing solutions of different densities, but this does not introduce 
an error that is appreciable in ordinary work. 

Under this head comes the problem that Archimedes had to solve: The 
problem of the Crown. The following discussion will explain the principles 
involved. 

How many parts by weight, x grams, of a metal of the specific gravity S, 
and how many parts by weight, y grams, of another metal of the specific 
gravity Si, are there in » parts, by weight, of an alloy of these two metals, 
of the specific gravity So, 





ecty=n; Riis Gee then y=n-—@Z; 
and age = ie a at 
whence Sox + SSen.— SSox = SSin, or x = eee . 
Similarly we obtain ys wae. 
PROBLEMS 


112. What percentage of ‘Oil of Vitriol’” (O. V.) (93.19 per cent H2SO,) 
is equivalent to 62.18 per cent of sulphuric acid (100 per cent)? (b) What 
percentage of 50° Bé sulphuric acid (62.18 per cent H2SO,) must be taken to 
be equivalent in strength to O. V.? 


(a) 62.18 per cent X 100 = z per cent X 93, 

‘x per cent = 62.18 per cent X 100/93.19. 
(b) 93.19 per cent X 100 = x per cent X 62.18, 

x per cent = 93.19 per cent «100/93.19. 
(a) 0.6219/0.9319 = x/100 = 66.72 per cent. 
(b) 0.9319/0,6219 = 2/100 = 149.87 per cent, 
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113. What is the result of the analysis of an oleum containing SOz, being 
given the following data: 


For total acid, as SO;: 
Weight of oleum taken = 3.0570 gr. 
N/1 NaOH required = 74.30 cc. 
For sulphur dioxide: 
Weight of oleum taken = 7.0510 gr. 
N/10 1 sol. required = 46.80 ce. 


The reaction for the sulphurous acid and the iodine is 
H.SO; + I, fe H,O = H.SO, ob 2 Hig 


Ans. Free SO; = 80.33 per cent; SO2 = 2.13 per cent; 
H.SO, = 17.54 per cent. 


114. What is the composition of an oleum, the data of the titration of 
which, having used phenolphthalein as an indicator, are as follows: 


‘For total acid: 


Weight of acid taken 
1.112 N NaOH to neutralize 


5.0000 gr. 
99.95 ce. 


For sulphur dioxide: 


Weight of acid taken = 5.0000 gr. 
N/10 I sol. required = 39.00 ce. 


Ans. Free SO; = 33.10 per cent. 
H.SO, = 64.40 per cent. 
SO, = 2.50 per cent. 





100.00 per cent. 


115. 300 pounds of oleum containing 33% of free SO; and 67% of HsSO, 
are equivalent to how many pounds of oil of vitriol (93.19% H2SOx) ? 


Ans. — 845.82 Ibs. 


116. How many pounds of oleum containing 33% of free SOs and 67% of 
H,.SO, must be added to 100 pounds of 85% H2SO, to make oil of vitriol? 


Ans. 53.64 lbs. 


117. (a) 600 pounds of an 89.55 per cent sulphuric acid is equivalent to 
how many pounds of oil of vitriol (93.19 per cent H2SO,)? 
(b) And to how many pounds of 50° Bé sulphuric acid (62.18 per cent 
H2S8O,)? 
Ans. (a) 576.6 pounds; (b) 864.12 pounds. 
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118. What is the percentage of 100 per cent sulphuric acid, equivalent in 
strength (a) to a 20 per cent oleum? (b) To a 30 per cent oleum? 
Ans. (a) 104.5 per cent; (b) 106.75 per cent. 


119. (a) What is the percentage of oil of vitriol equivalent in strength to 
a 25 per cent oleum? (b) What is the percentage of a 98 per cent sulphuric 
acid, equivalent in strength to a 35 per cent oleum? 
Ans. (a) 113.34 per cent; (b) 110.08 per cent. 


120. Calculate the amounts of acid required to make 34,000 pounds of 
a mixed acid to consist of 65.9 per cent H2SO,, 18.1 per cent HNO;, and 16 
per cent H,O. There are still in the tank 3780 pounds of an acid, consisting 
of 42 per cent H2SO,, 52 per cent HNOs:, and 6 per cent H.O. It is desired 
to employ, besides this acid in the tank, a quantity of acid that is on hand, and 
that is to be “worked off.” This consists of 7000 pounds of a mixed acid 
composed of 64 per cent H2SOx,, 28 per cent HNOs, and 8 per cent water. 

93.2 per cent H2SO,, 52.3 per cent HNO; and water are on hand, and are 
to be used to help give the mixture the desired composition. How many 
pounds of these two acids and of water are required to accomplish this? 

Ans. 17,531 pounds 93.2 per cent H2SO,; 
4260 pounds 52.3 per cent HNO3;; 
1429 pounds water. 


121. How many pounds of a 98 per cent and a 96 per cent sulphuric acid 
and a 61.4 per cent nitric acid must be taken to make 60,000 pounds of a 
mixed acid, to be composed of 46 per cent H2,SO,, 48 per cent HNOs, and 6 
per cent H,O? 

Ans. 28,163 pounds 98 per cent H2SO,; 
26,711 pounds 96 per cent HNO; 
5126 pounds 61 per cent HNQOs3. 


122. It is required to make a mixed acid composed of 46 per cent H2SO,, 
49 per cent HNOs, and 5 per cent H.O with the aid of a 96 per cent and a 
61.4 per cent nitric acid, and of a 98 per cent sulphuric acid. How many 
pounds of each must be taken to prepare 60,000 pounds of the mixed acid? 

Ans. 28,163 pounds 98 per cent H2SO,; 
28,474 pounds 96 per cent HNO3; 
3363 pounds 61 per cent HNOs3. 


123. How many pounds of a 95 per cent nitric acid and of a 30 per cent 
oleum must be added to each 1000 pounds of a mixed acid, composed of 
43 per cent H.SO,, 51 per cent HNO, and 6 per cent HO, to convert this 
mixture into a mixed acid of the composition: 42 per cent H2SO,, 53 per cent 
HNO, and 5 per cent H,O? 

Ans. 137.07 pounds 95 per cent HNO;; 71.38 pounds 30 per cent oleum. 


124. It is required to make 61,320 pounds of a mixed acid of the composi- 
tion, 41 per cent H2SO,, 56 per cent HNO, and 3 per cent H.O. The mixing 
tank contains 2604 pounds of.an acid composed of 52 per cent HNOQOs;, 42.5 
per cent H2SO,, and 5.5 per cent H.O. How many pounds of a 20 per cent 
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oleum, a 98.56 per cent sulphuric acid, and a 94.50 per cent nitric acid must 
be added to the acid already in the tank? 
Ans. 4678 pounds 20.00 per cent oleum; 
14,133 pounds 98.56 per cent H:SO,; 
34,905 pounds 94.50 per cent HNO3. 


125. 37,000 pounds of a mixed acid are to be made. It is to consist of 
41 per cent H2SO,, 52 per cent HNO;, and 7 per cent HO. In the mixing 
tank there is still, from a former lot, a residue of 6720 pounds, consisting of 
42 per cent H2SOx4, 52.54 per cent HNOs, and 5.46 per cent H2O. How many 
pounds of a 98 per cent and a 94.7 per cent H.SO, and a 61.4 per cent HNO; 
must be added to the acid already in the tank to make a mixture of the above 
composition? 

Ans. 12,599.6 pounds of the 98 per cent H.SO,, 15,689.3 pounds of the 
94.7 per cent HNO;, and 1991.1 pounds of the 61.4 per cent HNOs. 


126. Sodium hydroxide and trisodium phosphate are to be determined in 
the presence of each other. Phenolphthalein reacts neutral to disodium 
phosphate; therefore, in titrating a mixture of these two salts with sulphuric 
acid, and employing phenolphthalein as an indicator, we have: 


2 NaOH + H2SO, = Na.SO, + 2 H20, 
2 Na3PO,4 + H2SO, = 2 NasHPO, + NaSOxz. 
45 cc. of 0.5 NH2SO, are required for these titrations. 


Methyl orange, which is alkaline to disodium phosphate, but neutral to mono- 
sodium phosphate, is now added, and the titration is continued with 0.5 N 
H.SOx,: 

2 NasHPO; + H.SO, =. NaH.PO, +f. NaeSOx,. 


35 ec. are required. What amounts of trisodium phosphate and of sodium 
hydroxide are present? Ans. 0.20005 gr. NaOH; 2.8707 gr. Na;POx,. 


127. What is the composition of a solution of mixed tri- and disodium 
phosphates, if the phenolphthalein titration requires 25 cc. of a 0.5 N sul- 
phuric acid, and the methyl] orange titration requires 35 cc. of a 0.5 N sulphuric 


acid, in addition? Ans. 0.71025 gr. NasXHPO,; 2.0505 gr. NasPOx. 


128. What is the result of the analysis of an oleum containing SO2, having 
given the following data: 
For total acid, as SO3: 


Weight of oleum taken = 3.0570 gr. . 
N/1 NaOH required = 74.30 ce. 
For sulphur dioxide: 


Weight of oleum taken= 7.0510 gr. 
N/10 1 sol. required = 46.80 cc. 


s 
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The reaction for the sulphurous acid and the iodine is 
H,SO; + Il, + H,0 = H.SO, + 2 HI. 
Ans. Free SO; = 51.23 per cent. 


SOz 2.13 per cent. 
H,SO, = 46.64 per cent. 


129. What is the composition of an oleum, the data of the titration of 
which, having used phenolphthalein as an indicator, are as follows: 
For total acid: 


Weight of acid taken = 5.0000 er. 
1.112 N NaOH to neutralize = 99.95 ce. 
For sulphur dioxide: 
Weight of acid taken =  §,0000 gr. 
N/10 I sol. required = 39.00 cc. 
Ans. Free SO; = 33.10 per cent. 


H.SO,4 
SO, 


64.40 per cent. 
2.50 per cent. 


100.00 per cent. 


on 





130. A solution of sulphuric acid, after testing is found to contain 
0.049205 grams of acid per cubic centimeter. How many cubic centimeters 
of water must be added to a kilogram of this solution to make it N/1? 

Ans. 3.20 ec. 


131. How much 0.2019 N sodium hydroxide and how much water must be 
taken to make 5 liters of N/10 sodium hydroxide? (Consider the densities 
of the two liquids to be the same, in this and other problems, unless otherwise 
mentioned.) 

Ans. 2391.2 cc. NaOH; 2608.8 cc. H:0. 


132. 50 cc. of a solution (factor to N/10 = 1.005) correspond to 48.90 cc. of 
another solution. How many cubic centimeters of water, per liter, must be 
added to this second solution to make it N/10? 

Ans. 28.00 cc. 


133. How many grams each of a 0.5012 N and of a 0.1078 N solution must 
be mixed to make 5 kilos of a 2 N/10 solution? 
Ans. 756.6 gr. of the 0.1078 N solution; 234.4 gr. of the 0.5012 N solution. 


134. How many pounds of an 80 per cent acetic acid must be added to a 
92.60 per cent acetic acid to make 600 pounds of a 90 per cent acid? 
Ans. 123.8 pounds 80.00 per cent acid; 476.2 pounds 92.60 per cent acid. 


135. How many pounds of a 20 per cent hydrochloric acid must be added 
to 800 pounds of a 43 per cent hydrochloric acid to convert this quantity of 
acid into a 30 per cent acid? 

Ans. 1040 pounds. 
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136. How many pounds each of a 30 per cent oleum and of a 98 per cent 
sulphuric acid must be mixed, to prepare 100 pounds of a 100 per cent sul- 
phuric acid? (Calculate on the percentages of SO; present in each.) 

Ans. 22.82 pounds 30 per cent oleum; 77.18 pounds 98 per cent H.SOx. 


137. A solution of sulphuric acid, after testing it, is found to contain 
0.049205 gram of acid per cubic centimeter. How many cubic centimeters of 
water must be added to a kilogram of this solution to make it N/1? 

Ans. 3.20 cc. 


138. How much 0.2019 N sodium hydroxide and how much water must be 
taken to make 5 liters of N/10 sodium hydroxide? (Consider the densities 
of the two liquids to be the same, in this and other problems, unless otherwise 


mentioned.) Ans. 2391.2 ec. NaOH; 2608.8 cc. H20. 


139. 50 cc. of a solution (factor to N/10 = 1.005) correspond to 48.90 ce. 
of another solution. How many cubic centimeters of water, per liter, must 
be added to this second solution to make it N/10? Ans. 28.00 cc. 


140. How many grams each of a 0.5012 N and of a 0.1078 N solution must 
be mixed to make 1 kilo of a N/5 solution? 


Ans. 756.6 gr. of the 0.1078 N solution; 234.4 or. of the 0.5012 N solution. 


141. How many pounds of an 80 per cent acetic acid must be added to 
a 92.6 per cent acetic acid, to make 600 pounds of a 90 per cent acid? 
Ans. 123.8 lbs. 80 per cent acid; 476.2 lbs. 92.6 per cent acid. 


142. How many pounds of a 20 per cent hydrochloric acid must be added 
to 800 pounds of a 48 per cent hydrochloric acid to convert this quantity of 
acid into a 30 per cent acid? Ans. 1040 lbs. 


143. How many pounds each of a 30 per cent oleum and of a 98 per cent 
sulphuric acid must be mixed to prepare. 100 pounds of a 100 per cent sul- 
phuric acid? (Calculate on the percentages of SO; present in each.) 

Ans, 22,82 lbs, 30 per cent oleum; 77.18 lbs. 98 per cent H2SQOx,. 
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A Text-book of Sanitary and Applied Chemistry or The Chemistry of 
Water, Air, and Food. New York, 1906. Reprinted 1908, 1910. 
Cloth? °345 pp. 12° 5 See doers Esa Eels ade Beker net 

Baskerville, Chas.: Municipal Chemistry. A series of thirty lectures 
by experts on the application of the principles of chemistry to the city, 
delivered at the College of the City of New York, 1910. 251 illustra- 
tions. 163 X 92,, Cloth.;.;535 pp.; New. York, 1911. ..,.49. ae net 

Cosgrove, J. J.: History of Sanitation. Illustrated. S8vo. Cloth. 
124 pp. ;, ; Pittsburg, 1909 ss. foteys Gi ayh fiayels tere epi eee 

Sewage Purification and Disposal. 71 illustrations. S8vo. Cloth. 
229 pp: Pittsburgh,:1909 oo //ecuellO.. Meee) 

Don, John, and Chisholm, John: Modern Methods of Water Purifica- 
tion, 96 illustrations. 6 X 9. Cloth. 384pp. London, 1911.net 





$2.00 


3.00 


2.50 


8.40 


15.00 


5.00 


1.40 


5.G0 
1.50 
3.00 


4,20 


NEW BOOKS 595 


Fuller, G. W.: Sewage Disposal. 80 illustrations. 7 X 9}. Cloth. 
eee CMY OF ALG De) tee ie ae etme vigh 8/656 4 eA Fw pie went net $6.00 
Kershaw, G. Bertram: Modern Methods of Sewage Purification. A 
guide for the designing and maintenance of sewage purification works. 
Illustrated tables, 36 plates. 6% <9. Cloth. 369 pp. London, 


ee ee ee ies ye Che ids) Sb go den net 7.50 
Kinnicutt, L. P., Winslow, C. E. A., and Pratt, R. W.: Sewage Disposal. 

Illustrated. 6 X 94. 440 pp. New York, 1910.............. net 3.00 
Mathews, John L.: The Conservation of Water. Illustrated. 

pr eae loth 200 pp. Boston, LOT). sein. Mscapacccar 5 «odes eves 2.00 


Moore, E. C. S. and Silcock, E. J.: Sanitary Engineering. A practical 
treatise on the collection, removal and final disposal of sewage and 
house refuse, and the design and construction of works of drainage 
and sewerage with numerous hydraulic tables, formule and memo- 
randa including an extensive series of tables of velocity and dis- 
charge of pipes and sewers. Two volumes. 500 illustrations. 101 
folding plates. 160 tables. S8vo. Cloth. 880 pp. London, 1909. 
net 14.00 
Morse, W. F.: The Collection and Disposal of Municipal Waste. 
91 illustrations. 100 tables. 8vo. Cloth. 500 pp. New York, 
Rar d mentees te sSobty 61 SAK. cls io. Yuien Kiegl Sevibe ueeaaamd ics. Bs Cisldw a wyelerard « net 5.00 
Naylor, W.: Trades Waste. Its treatment and utilization. With 
special reference to the prevention of river pollution. 21 plates, 27 
folding diagrams, and numerous illustrations. 6 * 9. Cloth. 283 


Pp usceinerdie ds wirietis suit alls om i). net 6.50 
Ogden, H. N.: Rural Hygiene. 79 illustrations. 53 * 8. Cloth. 
25 open Newry orks Obtain!) auiiaeiikttay da. oe, wal onl ig net 1.50 





and Cleveland, H. B.: Practical Methods of Sewage Disposal. 
For residences, hotels and institutions. 52 illustrations and plates. 
OP io tae eth... -b38 pp. New: Y orks 8912 4 os 2 po eo ES net 1.50 


Richards, Ellen H.: Instructor in Sanitary Chemistry, Massachusetts 
Institute of Technology, and Alpheus G. Woodman, Assistant Pro- 
fessor of Food Analysis, Massachusetts Institute of Technology. 
Air, Water, and Food from a Sanitary Standpoint. Third Edition, 
revisediisvo0.912/8 pp. Illustrated.’ Clothi..2). 0.0%. eee 2.00 


Conservation by Sanitation. Air and water supply. (Including 
a laboratory guide for sanitary engineers.) Illustrated. 61 x 91. 
Cine pen New vork, 19lb oe: IR A OR ene ON 2.50 


Trentham, W. H. and Saunders, James: Modern Methods of Sewage 
Disposal. A practical handbook for the use of members of local 
authorities and their officials. Illustrated. 12mo. Cloth. 68 pp. 
Pe MUO) eter eae e los lL), tml dae Re, Lutlookh. ¢ 1.25 





FOREIGN BOOKS, MOSTLY GERMAN 
By Caru H. Lips, B.S., Px. D. 


The following list is made up of only such books as have been reviewed 
between August 1, 1908, and January 1, 1913, in such readily and generally 
accessible journals as the “‘ Photographische Korrespondenz,” ‘ Zeitschrift 
fiir angewandte chemie,” and ‘“ Zeitschrift fiir Chemie und Industrie der 
Kolloide.” . 

In these reviews attention is often called to errors and misstatements. 
Valuable information relating to the subject matter of the book is frequently 
added by the reviewing specialist. This fact alone will make it worth while 
in many cases to look up the reference, whether one is interested in any partic- 
ular book, or only in the subject matter covered by such a book. 


AGRIKULTURCHEMIE UND DAZU GEHORIGES — FORSTWISSEN- 
SCHAFT 


Baumhauer, Dr. Heinrich: Freiburg im Breisgau. Leitfaden der 
Chemie, insbes. zum Gebrauch an landwirtschaftlichen Lehran- 
stalten. Zt. f. angew. Chem. 1911, 8. 890, 2156. I. Teil: Anorg. 
Chemie, 6. Aufl. mit 34 Abb. 1911. MHerdersche Verlagshand- 
lung $72... eal) 22, Poco. Gaia eee ea M2.70 
2. Teil: Org. Chemie. 4. Aufl. 1010, Herder, Freiburg i. B....... M1.80 


Ehrenberg, Paul: Theoretische Betrachtungen uber die Beeinflus- 
sungen einiger der sogen. physikalischen Bodeneigenschaften. Ein 
Anfangsversuch einer landwirtschraftlichen Kolloidchemie Sonder- 
abdruch aus den Mitteilungen der landw. Inst. der Kgl. Universitat 
Breslau. 1908... 0. Parey,. Berlin 2..07....014 ~..4 40g. see 


Grossmann, H.: Die Stickstofffrage und ihre Bedeutung fiir die 
deutsch. Volkswirtschaft. 1911. M.Krayn, Berlin. Zt. f. angew. 
Ghamie 1911. Swd 7414 uaa ia uGontsuke : aa 


Haselhoff, Emil, Prof.: Marburg. Agrikulturchemische Untersuch- 
ungsmethoden. 1909. G. J. Géschen, Leipzig. Zt. f. ang. Chem. 
1910, BOL hn,ap «Oho. Paige Gee aeee ata ee MO0.80 


Huber, Rob., Dr.: Zur Stickstofffrage. 1168. 1908. Staempfli & 
Co. Zt. f. ang. Chem. 1909, 331. 


Jahresbericht iiber die Fortschritte auf dem Gesamtgebiete der 
Agrikulturchemie. Nr. 22, 3. Folge, 1909; der ganzen Reihe 52. 
Jahrg. Hrsg. von Prof. Th. Dietrich, Hannover. 1910. Paul 
Parey, Berlin. Zt. f: ang..Chem. 1910, 21762. ............ 42), eee M28.00 
Jurisch, Konrad W., Dr.: Salpeter und sein Ersatz. 356 8., 2 Bild-— 
wissen, 45 Abb. 1908. 8S. Hirzel, Leipzig. Zt. f. ang. Chem. 
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Stickstoffdiingung. Sonderabdruck aus: ‘Salpeter und = sein 
Hrcatanenaoos. 21). Hirzel; Leipzigwt. sowwiiwe, eo livvctas sd... 
Kaiser, Karl, Prof.: Der Luftstickstoff und seine Verwertung. Bd. 
313 aus “ Natur und Geisteswelt.”’ 1910. B. G. Teubner, Leip- 
Tieereeeee ene: nem 1 OlL G46. 2 a0. 0) cena aA 
Krische, Dr. P.: Argikulturchemie. (Sammlung aus Natur und Geistes- 
welt). B.G. Teubner, Leipzig. Zt. f. angew. Chem. 1912, S. 27.. 


Lohnis, Dr. F.: Landwirtschaftlich-bakteriologisches Praktikum. 
3 Taf. und 40 Abb. 1911. Gebr. Borntrager, Berlin. Zt. f. ang. 
ENE OE siya ie sc ced was ee ee es ee chute * ...geb. M3.40 
Passon, Max, Dr.: Kleines Handworterbuch der Agrikulturchemie. 
1. Teil Aadl-Kynurensiure. 2. Teil Lab-Zymogen. 1910. W. 
Engelmann, Leipzig. Zt. f. ang. Chem. 1910, 700............... M25.00 


v. Schneider, W., Dr.: Mineralische Dingemittel und Ernteertrige. 

1909: N.Kymmel, Riga. Zt. f. ang. Chem. 1910, 601.......... 
Schréter, E.: Die Rauchquellen im KO6nigreich Sachsen und ihr Ein- 

fluss auf die Forstwirtschaft. Heft 2 der Sammlung von Abh. 

tuber Abgase u. Rauchschiden. Hrsg. von H. Wislicenus. Paul 

Parey, serine ateiaangs Chem. 1910; 210 (6.5)... 2.64. . wenn wean M4.00 
Schucht, L.: Die Fabrikation des Superphosphats mit Beriicksich- 

tigung der anderen gebrauchlichen Diingemittel. Ein Handbuch. 

3. verb. u. verm. Aufl. 1909. Vieweg & Sohn, Braunschweig. 


Cr IRIN ALO LILO? iting Asia ebin ob wie! OS . eee LY a M20.00 
Stoklasa, Dr. J.: Biochemischer Kreislauf des Phosphations im Boden. 
1911. Gustav Fischer, Jena. Zt. f. ang. Chem. 1912, 8. 28...... 


ALLGEMEINE CHEMISCHE TECHNOLOGIE, WERKE UND 
ZEITSCHRIFTEN BETR. CHEMISCHE TECHNOLOGIE 


Adressbuch simtlicher Bergwerke, Hiitten und Nebenbetriebe 
Deutschlands, 1908-09. 5. Jahrg. 1908. H. Kramer, Dresden. 
PERT LOIS a. 2O40 nt et leh eet eat taken M6.00 

Alt, Heinrich, Dr.: Miinchen. Die Kalte, ihr Wesen, ihre Erzeugung 
und Verwendung. Bd. 311, “Aus Natur u. Geisteswelt.”’ 1910. 

B. G. Teubner, Leipzig. Zt. f. ang. Chem. 1911, 791............ 


Asmus, Joh.: Torfkoks und Kraftgas. 1908. A. Seydel, Berlin. 


OR RO ee a M1.00 
Aufhiuser, Dr.: Hamburg. Vorlesungen iiber Brenntoffkunde. 
1910. Boysen & Moasch. Zt. f. ang. Chem. 1910, 2040......... M2.00 


Beltzer, Francis J. G., Prof.: Paris. Die moderne industrielle 
Chemie. 2. Teil:, Anorg. chem. Industrie: Die Metalloide, 687 8. 
1909. Société d’Editions techniques, Paris. Zt. f. ang. Chem. 
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Bertelsmann, Wilhelm, Dr.: Lehrbuch der Leuchtgasfabrikation. 

2. Bde. 1. Bd.: Die Erzeugung des Leuchtgases. 12 Tafeln u. 

401 Abb. 581 S. 1911. Ferd. Enke, Stuttgart. Zt. f. ang. 

Chem..1913, 12664,.7 .f) 40. hofOi. SA eotalgiaal ge eee M20.00 
Bliicher, H.: Auskunftsbuch fiir die Chemische Industrie. 7. Aufl. 

1910-11. 1911. Franz Siemenroth, Berlin. Zt. f. ang. Chem. 

L911, 84 dee ce. peas Aceh! ecppe eee go EN ine pe M15.00 
Bohm, Richard C., Dr.: Did Fabrikation der Glihkorper fiir Gas- | 

glihlicht. Bd. 19 Monogr. tiber chem.-techn. Fabrikations- 

methoden. 1910. W. Knapp, Halle. Zt. f. ang. Chem. 1910, 

840<vide 1905, 16440 )...075. 5) UP IEA oe, 5 ee geh. M22.00 
Bottler, Max: Die Lack und Firnisfabrikation. “Bd. 16 d. Monogr. 

ii. chem.-techn. Fabrikat. methoden. 130 8. W. Knapp, Halle. 

Z.1:; Koll. 19115, 62..*Brosch. a... .. «ce eam ete 2s ke M4.50 
Breuer, Carl: Kitte und Klebstoffe. Bd. 33 der Bibl. der. ges. 

Technik. 1907. Dr. Max Janecke, Hannover. Z. f. Koll. Chem. 

TOTO", 126. 1s TE AT ATS VE EET M3.80 
Buchner, Georg: Miinchen. Die Metallfarbung und deren Ausfith- 

rung, mit bes. Beriicksichtigung der chemischen metallfarbung. 

4. verb. u. verm. Aufl. 1910. M. Krayn, Berlin. Zt. f. ang. 


Chem.-1910} 1942... si0 ice Re id Oe M8.76 
Bujard, Alfons, Dr.: Stuttgart. Ziindwaren. 1910. G. J. Géschen, , 
Leipzigni) Ztefivang, Chem> 19112791. 082s a MO0.80 


le Coutre, Walter: Calcium-Carbid und seine volkswirtschaftliche 
Bedeutung fiir Deutschland. 1909. Dr. Wedekind & Co., Berlin. 


Zt. f: ang. Chem. 4 910//412ig0'o at eA ato | ee ee M3.00 
Dichmann, C.: Der. basische Herdofenprozess. 1910. Jul. 

Springer, Berlin.’ Zt. f. ang. Chem.1911, 790)... so tee eee M8.00 
Friese, Wilhelm: Die Asphalt-und Teerindustrie. 1908. Dr. Max 

Janicke, Hannover. Zt. f. ang. Chem. 1908, 2010.............5... M5.00 


Geilenkirchen, Th., Dr.-Ing.: Grundziige des Eisenhiittenwesens. 
1. Bd. Allgemeine Ejisenhiittenkunde. 1911. Jul. Springer, 
Berlin. Zt. f, ang. Chem. 19115,038 00... (2 4). .3- koe M8.00 
Grafe, Ed., Dr.: Laboratoriumsbuch fiir die Braunkohlenteerin- 
dustrie, ete., Paraffin- u. Kerzenfabriken sowie Olgasanstalten. 
1908.63 Abb. 1908. W. Knapp, Halle. Zt. f. ang. Chem. 1909, 


O68 nous ok War eae ain RE Ep ok Ge As rea ne M6.60 
Grossmann, J.: Die Schmiermittel. 2. Aufl. 1909. Kreidel, 
Wiesbaden: > Zt. f)’ang.: Chem: 1910/1147 00... 1), Se M6.50 


Giinther, P.: Quarzglas. Seine Geschichte, Fabrikation und Ver- 
wendung. 1911. Jul. Springer, Berlin. Zt. f. ang. Chem. 1911, 
BEAL. 2 dese ied A Re tes} 
Handbuch der Kaliwerke, Salinen, Tiefbohrunter nehmungen, etc. 
Jahrgiainge, 1909, 1910, 1911. Verlag der Kuxen-Zeitung, Berlin, 
C. Zt. f. ang. Chem. 1909, 859. Zt. f. ang. Chem. 1910, 793. Zt. 
franc; Chem: 1911. G48 .7 5 aa.e neces ne ee Pro. Jahrgn M12.00 
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Handbuch der Lack- und:Firnisindustrie. Hrsg. von Dr. Ing. Franz 
Seeligmann u. Emil Zieke, unter Mitwirk, von Dr. Eugen Sachsel 
u. Dr. Fritz Zimmer. 953 8S. mit 252 Abb. 1910. Union, Deut- 
sche Verlagsgesellschaft, Berlin. Zt. f. ang. Chem. 1910, 2319 

30 Lieferungen zu je 
Brosch. 


Harper, W.: Die Destillation industrieller und forstwirtschaftlicher 
Holzabfille. Erw. deutsche Bearb. von R. Linde. 1909. J. 
Borger, oetans 74. fang. Chem; 1910; 162.50... 6000. ee, 


Haselhoff, Emil, Prof.: Wasser und Abwisser. 1909. G. J. Gés- 
Cupra eet. 1. ang) Chem. 19105660... ee 
Jahresbericht iiber die Leistungen der Chemischen Technologie mit 
besonderer Beriicksichtigung der Elektrochemie und gewerbestatistik 
Bearb. von Prof. Ferd. Fischer, — Gottingen. (1907) 38. Jahrng. 
2 Teile pro Jahrng.: Anorganischer u. organischer Teile. Zt. f. 
ang. Chem. 1907, 810; 1908, 953, 1819; 1909, 809, 2266; 1910, 
1175, 1318; 1907-1909, Otto Weigand; 1910, J. A. Barth, Leipzig. 
FEE OOS DS URES Re ee re i ee nee «Ae 1909 
Jérissen, Franz, Dr.: Die deutsche Leder — und Lederwarenindus- 
trie. Ist in den drei Sprachen, deutsch, englisch, u. franzésisch 
geschrieben. 1909. Gust. Braunbeck & Gutenberg Druckerei A. 
=> Gaeerine Ai. i. ang. Chem, 1911, 91267085 60s ees eae ee 
Kissling, Richard, Dr.. Bremen. 1. Das Erddl, seine Verarbeitung 
und Verwendung. 2. Laboratoriumsbuch fiir die Erdélindustrie. 
1.—12. Bd. monograph. itiber chem.-techn. Fabrikations 
methodem, Dr. L. Wohlgemuth. 1908. W. Knapp, Halle. Zt. f. 
ang. Chem. 1908, 1578, 2246..... Re et ee OE eee 
Klar, M.: Technologie der Holzverkohlung. 2. verm. u. verb Aufl. 
1910. Jul. Springer, Berlin. Zt. f. ang. Chem. 1910, 1223...... 
Kohlenuntersuchungen, 1910. Im Auftrag d. Vereins fiir Feuerungs- 
betrieb und Rauchbekimpfung ausgef. durch die Thermochem. 
Priifungs — u. Versuchsanstalt Dr. Aufhaiuser. 1910. Felbstver- 
lag atiampuree )Ztif. arig. Chem: 1911) 152705. 2804 Dob oe, 
Konig, J., Prof.: Miinster i. W. Neuere Erfahrungen iiber die 
Behandlung und Beseitigung der gewerblichen Abwasser. 52 8. 
1911. Jul. Springer, Berlin. Zt. f. ang. Chem. 1911, 1214....... 
Krische, P., Dr.: Die Verwertung des Kalis in Industrie und Land- 
wirtschaft. 1815S. 1908. W. Knapp, Halle. Zt. f. ang. Chem. 
Dee tee otk AS01197 162. one fE a keccshvopstle o ob ow dole Brosch. 
Kréhnke, O., Dr.: Uber das Verhalten von guss- und Schmiedrohren 
in Wasser, Salzl6sungen und Saéuren. 60 Abb. 1911. R. Olden- 
bourg, Minchenw., Berlin. Zt. f. ang. Chem. 1911, 1317........ 
Uber Schutzanstriche eiserner Ro6hren. 1. Die mechanische u. 
physikal. Priifung der Anstriche. 2. Das Verhalten der An- 
striche gegen chemische Einwirkunzen. 1910. F. Leineweber, 
Dene tare, Chem, LOtt 1317. eee ee cathe bee ees je 
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Kunststoffe: Hrsg. von Dr. Richard Escales, Miinchen. Jahrl. 24 
Hefte. 1911. J. F. Lehmann, Miinchen............. Pro. Jahr. 


Lach, Bela: Die Stearinfabrikation. Bd. 15 d. monogr. iiber 
chem.-techn. Fabrikations methoden. 18058. W. Knapp, Halle. 
Z.f. Koll’ 1911") 62. 9Zt. f2 ang, Chem: 1909, 12908) 75 Brosch. 


Lehner, Sigmund: Die Kitte und Klebemittel. 7. verm. u. verb. 
Aufl. 1909. A. Hartleben, Wien, Leipzig. Zt. f. ang. Chem. 1910; 
1 05 epee iar REN a ER SRA SINE INAS AAD ING a geh. 


Lunge, Georg, Prof.: Ziirich, u. Dr. Ernst Berl. Chemisch-technische 
Untersuchungsmethoden. Unter Mitw. zahlr. Fachgenossen 
hrsg. 1. Bd. 6 vollst. umgearb. u. verm. Aufl. 1. Bd. Zt. f. 
ang. Chem. 1910, 1319. 1910. J. Springer, Berlin............. 


Maercker, Max: Handbuch der Spiritus fabrikation. 9.  vollst. 
neubearb. Aufl., herausgegeb. von Dr. M. Delbriick. 284 Textabb. 
u. 2 Tafeln. 1908. Paul Parey, Berlin. Zt. f. ang. Chem. 1908, 
2297) caine ad. tenth he EEL, 5 Sa eee 

Mitreiter, Max, Dr.: Die Gewinnung des Broms in der Kaliindus- 
trie. Bd. 20, Monogr. iib. chem. techn. Fabrikationsmeth. 54 S. 
1910. W. Knapp, Halle. Zt. f. ang. Chem. 1910, 1867. Z. f. 
Koll 19147) 623000) a RS a RL geh. 

Nicolardot, Paul: Industrie des Métaux Secondaires et des Terres 
Rares. Octave Doin, Paris. Zt. f. ang. Chem. 1908, 2604...Fre. 


Nierenstein, M., Dr.: Bristol. Chemie der Gerbstoffe. Aus 
Sammlung chem. u. chem.-techn. Vortraige. 58 S. 1910. 
Ferd. Enke, Stuttgart. Zt. f. ang. Chem. 1910, 1992. Zt. f. ang. 
Chem. 1911; 9380.00 os OS OS tae ee en re 

Ohlmiiller, W. Dr., u. Prof. O. Spitta: Die Untersuchung und Beur- 
teilung des Wassers und des Abwassers. 3. neubearb u. verand. 
Aufl. 1910. Jul. Springer, Berlin. Zt. f. ang. Chem. 1910, 1271 


Ost, H., Prof.: Hannover. Lehrbuch der Chemischen technologie. 
7. umgearb. Aufl. 293 Abb. u.-9 Tafeln. Dr. Max Janecke, 
Hannover. .Zt.)f..ang..Chems 1911, 1266.72... > ne 


Riemann, Karl, Dr.: Gewinnung und Reinigung des Kochsalzes. 
monogr. iiber chem.- u. chem. technische Fabrikationsmethoden. 
1909. W. Knapp, Halle. Zt. f. ang. Chem. 1910, 409........... 


Riidistile, A., Dr.: Bern. Die Untersuchungsmethoden des Eisens 
und Stahls. 1910. Max Drechsel, Bern. Zt. f. ang. Chem. 1911, 


Scheithauer, W., Dr.: Die Schwelteere, ihre gewinnung und verar- 
beitung. Otto Spamer, Leipzig. Zt. f. ang. Chem. 1911, 1361 .. 
Schnabel-Kiihn, Albert Erich, Dr.: Die Steinkohlengasindustrie in 
Deutschland in ihrer Bedeutung fiir die Volkswirtschaft und das 
moderne Stadteleben. 1910. R. Oldenbourg, Miinchen, Berlin. . 
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Stolzenwald, G.: Industrie des Sulfats, der Salzsiure und der Sal- 
petersiure. Bibliothek der ges. Technik. 62 Band. 1907. Max 
Janecke, Hannover. Zt. f. ang. Chem. 1909’, 187.............. 


Strache, H., Prof.: Die Fortschritte des Beleuchtungswesens und 
der Gasindustrie im Jahre 1909. Im Auftrage des Vereins der Gas- 
und Wasserfachmiinner in Osterreich-Ungarn, zusammengestellt. 
1910. Selbstverlag des Vereins, Wien. Zt. f. ang. Chem. 1911, 
Dee eek A Stal.) fin tl. . nities odobt . 4 AM. ot. 

Teichman, H., Dr.: Komprimierte und verfliissigte Gase. xil. u. 

192 S. 38 Abb. im Text. 14. Bd. der Monogr. iiber chem. techn. 
Fabrikationsmethoden. 1908. W. Knapp, Halle. Zt. f. ang. 
(hemianvn 26001104. f Koll, 19105 1126 wish. oo stiat’). capa .d ss 


Tietjens, L., Dr., u. Dr. H. Rormer: Laboratoriumsbuch fiir dic 
Kaliindustrie. Aus Sammlung: Lab. Biicher f. d. chem. u. verw. 
Ind. Bd. 12. W. Knapp, Halle. Zt. f.ang. Chem. 1911, 13861..... 


Urban, K., Dr.: Laboratoriumsbuch fiir die industrie der verflussig- 
ten und Komprimierten Gase. 40 8. Bd. 7 — Laboratoriums- 
biicher, f. d. chem. u. verw. Industrien. 1909. W. Knapp, Halle. 
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Wedding, Hermann, Dr.: Ausfiihrliches Handbuch der Eisenhiit- 
tenkunde. 2. vollk. umgearb. Aufl. Bd. 4. hilfgr. 2. 1909. 
Vieweg & Sohn, Braunschweig. Zt. f. ang. Chem. 1908, 2617. Zt. 
TL OE oo tetas elec cet sie ook the’. We olde ile «eresels 
Das Ejisenhiittenwesen. 20. Bd. Aus Natur u. Geistesleben. 
1908. ‘Teubner, Leipzig. Zt. f. ang. Chem. 1908, 2392.......... 


ALLGEMEINE LEHRBUCHER DER CHEMIE. 


Abel, Gustav, Prof.: Chemie in Kiiche und Hans. 2. vollst. um- 
gearb. Aufl. von Dr. Joseph Klein. B. G. Teubner, Leipzig. 
ere eg nent 1009 1245 721Geb.F we). QaonIeed, 6 26eT. we . 

Arnold, Carl, Dr.: Repetitorium der Chemie. 13. Aufl. 1909. 
Leopold Voss, Hamburg. Zt. f. ang. Chem. 1909, 1821.......... 

Bahrdt, Wilh., Dr.: Stdchiometrische Aufgabensammlung. 1909. 
G. J. Géschen, Leipzig. Zt. f. ang. Chem., 1910, 64............. 

Bernthsen, A., Prof.: Ludwigshafer a. Rh. Kurzes Lehrbuch der 
organischen Chemie. 10. Aufl. Bearb. in Gemeinschaft mit Prof. 
E. Mohr. 6408. 1909. Vieweg & Sohn, Braunschweig. Z. f. 
Postma cUy Sot OM, 2152). Ser. ee 2. ed el dileaw 

Binz, A., Prof.: Chemisches Praktikum fiir Anfainger mit Beriick- 
sichtigung der Technologie. 1909. Georg Reimer, Berlin. Zt. f. 
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Dittrich, Max, Dr.: Chemisches Praktikum fiir Studierende der 
Naturwissenschaften. Analyt. Chemie. 1908. Carl Winter, Hei- 
Goiperemeotel,-ang.. Ghem; 1908, 256244 «6 trees see ule gel. 
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Emich, Prof. Friedrich, Graz. Lehrbuch der Mikrochemie. 30 
Textabb., XIV + 212 8. 1911. J. F. Bergmann, Wiesbaden. 
Zt. f. ang. Chem, 191258. SHUN ese 9 tse ds ce geh 

Erdmann, H., Prof.: Charlottenburg. Lehrbuch der anorganischen 
Chemie. 5. Aufl. Mit dem Portrat d. Verf. in Gravire. 1910. 
Friedr. Vieweg & Sohn, Braunschweig. Zt. f. ang. Chem. 1910, 


Giirtler, Dr. W.: Metallographie. Band I, Heft 7 und 8. 1911. 
Gebr. Borntriger, Berlin. Zt. f. ang. Chem. 1912, 8. 113......... 
Hahn, Hans, Dr.: Grundriss der Chemie fiir Techniker. 2. Teil, 
Bd. 148 der Bibliothek d. ges. Technik: Organische Chemie. 146 
Si’ Zt. f.. ang. Chem.. 2. : Teil: -1911)'840.'1:Z: ff Koll eo 2nen; 
1910. . Dr: Max. Janecke, Hannover....;0.5.% . J. .63. 4: Re EO FS 
Henle, F. Dr.: Anleitung fiir das organisch praiparative Praktikum. 
Mit einer Vorrede von Prof. Dr. Thiele. 176 S. 1909. Akad. 
Verlagsgesellschaft m. b. H., Leipzig. Z. f. Koll. 1911’, 178...... 
Knoevenagel, Emil, Prof.: Praktikum des anorganischen Chemikers 
2. vollst. verinderte Aufl., mitbearb. von Dr. E. Ebler. 1909. 
Veit & Co., Leipzig.. Zt. f. ang. Chem. 1910, 64......). 0)... tan 


Kohlschiitter, Prof. Dr. Volkmar: Forschung und Erfindung in der 
Chemie. (Akademischer Vortrag gehalten in der Universitat zu 
Bern am 9. Feb., 1911.) 1911. Max Drechsel, Bern. Zt. f. 
ang. Chem: 1911; S,:2402..5 22 oes ene ndeeh bam s)he Se 


Kotte, E.: Lehrbuch der Chemie. 3. Teil-Org. Chemie. 1911. 
Bleyl & Kammerer, Dresden—Blasewitz. Zt, f. aug. Chem. 1911, 
L2GT. . iinrsinieie Hoth Beeiighany lalal = Woda nels asia ok a koma ane ie» oni 


Kiimmell, Gottfried, Prof.: Rostock. Physikalisch-chemische 
Praktikumsaufgaben. VIL u. 718. 1910. B.G. Teubner, Leip- 
zig u. Berlin. 4 Zt.,f. ange Ohems1911, 1029s... «swe as eee 


Kuspert, Franz, Dr.: Lehrgang der Chemie und Mineralogie fir 
hédhere Schulen. 1908. C. Koch, Nurnberg. Zt. f. ang. Chem. 
19081819. . : testevst/ sO b uywieh'd «assole eke aoe an 


Ladenburg, Albert: Naturwissenschaftliche Vortrage in gemeinver- 
stiindlicher Darstellung. 2. bedeut. verm. Auflage (Volksausgabe) 

1 Tabelle u. 30 Abb. 1911. Akademische Verlagsgesellschaft 
m.b.H. Leipzig. Zt.f.ang. Chem. 1911,S. 1818................. 


Lassar-Cohn, Prof.: Konigsberg i. Pr. Einfiihrung in die Chemie in 
leichtfasslicher Form. 3. verb. u. verm. Aufl. mit 60 Abb. XII 
u. 301 8. 1907. Leopold Voss, Hamburg, Leipzig. Zt. f. ang. 
Chem.}1908, 2056.4, ceioteeit sayyematbs © GMs » > fare dn 


Linck, Gottlob, Dr.: Grundriss der Krystallographie fiir Studierende 
und zum Sellstunterricht. 604 Originalfig. 3 farb.  lithogr. 
Tafelu. 2. Aufl, 1908. Gustav Fischer, Jena. Zt. f. ang. 
Chem. 1909) S08 15 «'s ws cain onte deities aa beetle <4 ajenle See 
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Meyer’s Kleines Konversationslexikon. 7. giinzl. neubearb. u. 
verm. Aufl. 6 B’de in Halbleder-gebunden zu. Bd. 1-3. Z. f. 
Koll. Bd. 2. 382. Bd. 4-6. Z. f. Koll. 1908", 188; 1909", 228 
Bibliographisches Institut, Wien u. Leipzig. . ae . Je. 


Mikrokosmos: Zeitschrift fiir die praktische Bec isnpilen N atur- 
freunde. (Mikroskopie.) 5. Jahrg. 12 Hefte u. 2 Gratisbuch- 
beilagen. Hrsgn. von Dr. Adolf Reitz. Franck, Stuttgart. Zt. 
MTL Cee LSU cc tthe he es ee Pro. Jahrg. 


Mohr, Ernst, Prof.: Anleitung zum zweckmissigen Rechnen bis 
chemischen, priéiparativen Arbeiten. 1909. Vieweg & Sohn, 
Braunschweig. Ateie ang: Chem.) 1909) 22960 eat 8. REE Ae 


Ochs, Rudolf: LEinfiihrung in die Chemie. 218 Textfig., 1 Spektral- 
tafel, VIII u. 204 S. 1911. Jul. Springer, Berlin. Zt. f. ang. 
Be rN OA oe es va 5d eek Ud Ike Seid Sa TRS Te LID, 


Oppenheimer, Carl, Prof.: Grundriss der anorganischen Chemie. 
6. Aufl. VI[u.171S 1910. Georg Thieme, Leipzig. Zt. f. ang. 
Chem i oiis ema giiiinel. Sab. avis Tec lbey. WY. dee 


Riesenfeld, C. H., Prof.: Freiburg i. Br. Anorganisch-chemisches 
Praktikum Qual. Analyse u. anorgan. Praeparate. 2. Aufl. 13 
Abb. XII u. 340 8S. 1910. S. Hirzel, Leipzig. Zt. f. ang. 


von Richter, Ve: Richters Chemie der Kohlenstoffverbindungen 
oder organische Chemie. 11. Aufl Bearb. von Prof. Anschiitz u. 
Dr. G. Schroeter, Bonn. 1. Bd.: Die Chemie der Fettkérper. 
1909. Friedrich Cohen, Bonn. Zt. f. ang. Chem. 1909, 2266.... 


Sackuf, Otto, Dr.: Breslau. Einfiihrung in die Chemie. Ein Lehr- 
buch fiir Zahnarzte u. Studierende der Zahnheilkunde. Unter 
Mitw. von Dr. med Erich Feiler-Breslau, hrsg. von Dr. O. Sackur, 


1238. 1911. Jul. Springer, Berlin. Zt. f. ang. Chem. 1911, 647. 


Scheffer, W.: Wirkungsweise und Gebrauch des Mikroskops und 
seiner Hilfsapparate. VII u. 1168S. 1911. B.G. Teubner, Ber- 
lien Gero Canen,, 1912 35. 85095» sspniieisaiee bls 2 Rath > chees 


Schwarze, Dr. W.: Hamburg. Vorschule der Chemie. 66 Abb. 
1911. Leopold Voss, Hamburg u. Leipzig. Zt. f. ang. Chem. 
Pi mR A RL. AN. Bist) ., Wome OI. LEI. . atte 

‘Smith, Alex., Prof.: New York. Einfiihrung in die allgemeine und 
anorganische Chemie auf elemtarer Grundlage. Unter Mitwirk. 
des Verf. iibers. u. bearb. von Dr. E. Sterm. 1909. G. Braun, 
Karlsruhe. Zt: f..ang..Chem. 1909,.1579,.5 .. 005 cestie. eS ae 
Praktische Ubungen zur Einfiihrung in die Chemie. Ubers. von 
Prof. F. Haber u. Dipl. Ing. F. Hiller. 1755. 1910. G. Braun, 
Pavement. ang, Chem. 191) 112. ee oe ese cee es 


Stahler, Arthur: Berlin. Einfiihrung in die anorganische Chemie. 
520 S. gr. 8°. 1910. J. J. Weber, Leipzig. Zt. f. ang. Chem. 
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Ullmann, F.: Organisch-chemisches Praktikum. 1908. S. Hirzel, 
Leipzig. ' Zt. fang. Chem /1909;' L047 200. ae, Pa ee 


Weinhold, Adolf, F.: Physikalische Demonstrationen. 5. Aufl., 1. 
Lief. 1911. Joh. Ambr. Barth, Leipzig. Zt. f. ang. Chem. 
1912, S. 1125 
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ALLGEMEINE TECHNOLOGIE 


Andés, Louis Edgar: Der Kesselstein, seine Entstehung und Ver- 
hiitung. Bd. 332 d. chem. techn. Bibliothek. 1910. A. Hartle- 
ben, Wien, Leipzig. Zt. f. ang. Chem. 1911, 22................4 


Bender, O.: Feuerungswesen. Bd. 36 der Bibliothek der ges. 
Technik. 2638S.u.75 Abb. 1907. Dr. Max Jainecke, Hannover. 
Ztaisang. Chem: 1908,:2567 34 ...2..52% 2225 2 


Bersch, Dr. Wilh.: Handbuch der Moorkultur. 2. Aufl. 1912. 
Wilh. Frick, Wien-Leipzig. Zt. f. ang. Chem. 1912, 8. 1123..... 


Bertelsmann, Dr. Wilhelm: Lehrbuch der Leuchtgasindustrie. 2. 
Bde. II. Bd. Die Verwendung des Leuchtgases. 1911. Ferd. 
Enke, Stuttgart. Zt. f. ang. Chem. 1912, 8. 479................ 


Binz. E.: Die Mission der Teerfarbenindustrie. 1912. Georg 
Reimer, Berlin. Zt. f. ang. Chem. 1912, 8. 1234 ......) se 


Brahmer, Dr. Friedrich: Chemie der Gase. 1911. Franz Benja- 
min Auffahrt, Frankfurt a/M. Zt. f. ang. Chem. 1912, S. 1483. 


Bugge, Dr. Giinther: Chemie und Technik. (Biicher der Natur- 
wissenschaften, heraus von Prof. Dr. Siegmund Giinther, 11. 
Band.) 7 Tafeln u. 14 Zeichnungen Philipp Reclam jun. Leipzig. 
Zt. {; ang: Chem1911) is! 2484, son. claves) 


Kidlteerzeugung, Die industrielle, und ihre Anwendungen. Institut 
du Mois Scientifique et Industriel. Biblothéque Pratique du Mois 
Scientifique et Industriel 8, Rue Nouvelle, Paris 8c. Zt. f. 
ang. Chem’! 1914;i8) 2404... saLfel vasitiden SEN ee Preis: Frs. 


Fischer, Ferd., Prof.: G6ttingen. -Kraftgas, seine Herstellung 
und Beurteilung. VIII u. 2368. 1. Bd. von: Chemische Tech- 
nologie in Ejinzeldarstellungen. Hrsg. von Prof. Ferd Fischer, 


Gottingen. 1911. Otto Spamer, Leipzig. Zt. f. ang. Chem. 1911, 
L1IB—-11 4, 6 seers res deel Gj> giker nis Mycune deed lel tes. « Caen een 


Geiger, Dr. Ing. C.: Handbuch der Eisen- und Stahlgiesserei. 1911, 
Jul. Springer, Berlin. Zt. f. ang. Chem. 1912, S. 1015............ 
Gewerbliche Materialkunde: Herausgegeb. v. Dr. Paul Krais. 
Bd. II. Die Schmuck- und Edelsteine. Von Dr. A. Eppler. 1912. 
Verlag Felix Krais, Stuttgart. Zt. f. ang. Chem. 1912, S. 1287... 


Haier, F.: Dampfkessel feuerungen zur Erzielung einer méglichst 
rauchfreien Verbrennung. 2. Aufl. 375 Text fig., 29 Zahlen- 
tafeln, 10 lithogr. Tafeln. 1910. Jul. Springer, Berlin. Zt. f. 
ang. Chem. 1911, 354 
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Hartmann, Dr.-Ing. Konrad, Geh. Reg.-Rat. Sicherheitseinrich- 
tungen in chemischen Betrieben. (Chem. Technologie in Hin- 
zeldarstellungen, herausgeg. von Ferdinand Fischer.) Mit 245 
Fig. Verlag von Otto Spamer, Berlin. Zt. f. ang. Chem. 1911, 
he Se Eg oe ee Le ag A geb. 


Hausbrand, E.;: Kgl. Baurat. Das Trocknen mit Luft und Dampf. 
4, Aufl. 1911. Jul. Springer, Berlin. Zt. f. ang. Chem. 1911, 


Verdampfen, Kondensieren und Kiihlen. 4. verm. Aufl., 36 Fig. 
u. 74 Tabellen. XX u. 426 S. 1909. Jul. Springer, Berlin. 
5. verm. Aufl. 45 Fig., 95 Tab., VIII u. 480 S. 1912. Jul. 
Sop eect ROSA hme he Sal oid dal a ie = lies Maal as ol llr an aManenea Aan ag 
Zt. f. ang. ‘Chem: : 1909; 1334; 1912, 'S..5838. 00) 0. on ale bt 


Heidepriem, Eugen: Die Reinigung des Kesselspeisewassers. 2. 
Aufl. 1909. A. Seydel, Berlin. Zt. f. ang. Chem. 1909, 1001... 


Hohorst, Dr. C. v.: Laboratoriumsbuch fiir die anorg. Grossindus- 
trie. Wilh. Knapp, Halle a/S. Zt. f. ang. Chem. 1912, S. 


Jochum, P. Dr.: Der Drehrohrofen als modernster Brennapparat. 
1911. Vieweg & Sohn, Braunschweig. Zt. f. ang. Chem. 1911, 


Kautny, Theo.: Handbuch der autogenen Schweissung. 1909. 
Carl Marhold, Halle. Zt. f. ang. Chem. 1909, 1708............. : 


Kietaibl, Carl, Dr.: Das generatorgas, seine Crzeugung und Ver- 
wendung. 151 Abb. 1910. A. Hartleben, Wien, Leipzig. Zt. 
Beer mene LO NZ OOO 84% fie es ot hers a shel cibow te al. ward 


Kratzer, A., Bingen a. Rh.: Teerdldieselmotoren als Kraftmas- 
schinen fiir ein Elektrizitétswerkvonca. 400 k.w. 1911. A. 
Kratzer, Bingen, a. Rh. Zt. f. ang. Chem. 1911, 1417........... 


Kremann, Prof. Dr. Robert: Anwendung physikal.-chemischer 
Theorien auf techn. Prozesse und Fabrikationsmethoden. X + 
2088S. W.Knapp, Hallea/S. Zt.f. ang. Chem. 1912,8.1382.... 


Lach, Ing. Chem. u. Dr. phil., Béla: Die Ceresinfabrikation. 49 
Abb. W. Knapp, Hallea/S. Zt. f. ang. Chem. 1912,8.412...... 
Ludwig, K.: Reduktionstabelle fiir Heizwert und Volumen von 
gasen. 1911. R. Oldenbourg, Berlin, Miinchen. Zt. f. ang. 
Co LLU Sie 2g ap ane a a a a 


Marr, Otto: Das Trocknen und die Trockner. 1910. R. Olden- 
bourg, Miinchen, Berlin. Zt. f. ang. Chem. 1910, 1419.......... 
Massot, Prof. Dr. W.: Wiascherei, Bleicherei, Farberei und ihre 
Hilfsstoffe. 2 Aufl. Textilindustrie III. Sammlung Géschen. 
MEE CIENT OE Lt T5, CODA. isc shes dege al 8 shee eb stele oy 
Moldenhauer, Dr. Wilh.: Darmstadt. Chem.-technisches Prakti- 
kum. 1911. Gebr. Borntrager, Berlin. Zt. f. ang. Chem. 
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Momber, W.: Der Dampf in der chemischen Technik. Bd. 11. 
Monogr. iiber chem.-techn. Fabrikationsmethoden. 104 S. 26 
Fig. im Text. 1908. Wm. Knapp, Halle. Zt. f. ang. Chem. 1908, 
2064. ZAR Kolb P9101 127. ssye% Pe neh ie ee geh. 


Monasch, Berthold, Dr. Ing.: Elektrische Beleuchtung. 2 Aufl. Dr. 
Max Jinecke, Hannover. Zt. f. ang. Chem. 1911, 221....Brosch. 


Nairz, O.: Die elektrische Arbeitsiibertragung. 1909. Barth, 
Leipzig... Zt. f, ang..Chem.: 1909-18697 2 9225.24 5.5 oa 


Naske, Carl: Zerkleinerungsvorrichtungen und Mahlanlagen. aus 
Fischer’s. ,,Chemische Technologie in LHinzeldarstellungen.’’ 
1911. Otto Spamer, Leipzig. Zt. f. ang. Chem. 1911, 1030..... 


Neuner, Dr. Franz Ch.: Fortschritte in der Gerbereichemie. 60 8. 
1911. Th. Steinkopff, Dresden. Zt. f. ang. Chem. 1911, S. 


Der Oelmotor: (Zeitschrift fiir die ges. Fortschritte auf dem 
Gebiete der Verbrennungs-motoren.) Verlag fiir Fachliteratur, 
Berlin: Zt. f. ang..Chem:1912; S7 13830. oe) ook ae 


Rathkes Adressbuch der Zuckerindustrie Deutschlands und des 
Auslands. 28. Jahrg. 1911/12. Albert Rathkes Bibliothek fir 
Zuckerinteressenten, Band I. Zt. f. ang. Chem. 1911, S. 2434.... 


Reichelt, Alfred: Die Priifung der Konstruktionsstoffe fiir den Mas- 
chinenbau. 1909. Max Jainecke, Hannover. Zt. f. ang. Chem. 
1909, 1531 


Schmatolla, Ernst: Die Gaserzeuger u. Gasfeuerungen. 2 Aufl. 
1908. Max Jaénecke, Hannover... 2.4.9), bey Se ee 
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Schmidt, Fritz. Ingenieur: Die Leuchtgaserzeugung und die mod- 
erne Gasbeleuchtung. Heft 40 von: ,, Die Wissenschaft.’ 1911. 
Friedr. Vieweg, Braunschweig. Zt. f. ang. Chem. 1912, 8. 535. 

Geb. 


Seipp, Heinr., Dr.: Leitfaden der Statik fiir Hochbau- und Tiefbau- 
techniker. 1908. L. Degener, Leipzig.. Zt. f. ang. Chem. 1908, 


@e ewletes 6 ey ee © 6 fs 6 @ 0 60 fee woo eo @ a 6 we Sete @ ele 0) be « 6 ae 6 (6) 6 aume Sitel emu ete ee 


Stohmann-Schander: Handbuch der Zuckerfabrikation. 5. um- 
gearb. Aufl. 1912. Verlag. Paul Parey, Berlin. Zt. f. ang. 
Chem. $912 SP'1254 . eGra ets Ae BE ee ete ok. 


_ Strache, Prof. Dr. H.: Die Fortschritte des Beleuchtungswesens und 
der Gasindustrie im Jahre 1910. 1911. R.Oldenbourg, Miinchen- 
Berlin. Zt: f..ang. “Chem. 1912) S-t125" 2. ee ore 


Vogel, Prof. Dr. J. H.: Das Acetylen, seine Eigenschaften, seine 
Herstellung und Verwendung. 1911. Otto Spamer, Berlin, Leip- 
Wig Lbs to ale, Chem, 1O12 Sa 2 tee cee eens Meee ee wees « ED 


Waldau, Fr.: Freistehende Schornsteine. 1909. Wilh. Seegelken, 
Stassfurt.. Zt. f. ang. Chem. 1909, 2456. 0... 5... sc ee ste eee 
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Wasser und Abwasser: Die Hygiene der Wasserversorgung und 
Abwasserbeseitigung. Bearbeitet v. Prof. Dr. R. Kolkwitz, Ber- 
lin, Dr. Ing. C. Reichle, Berlin, usw. Mit III Abb. u. 3 Farbtafeln, 
386 8. 1911. S. Hirzel, Leipzig. Zt. f. ang. Chem. 1911, S. 


Weiss, F. J.: Kondensation. Ein Lehr- u. Handbuch tiber Konden- 
sation und alle damit zusammenhingenden Fragen, auch einschlies- 
slich der Wasserriickkiihlung. 2. erginzte Aufl. bearb. von E. 
Wiki, Luzern. 1910. Jul. Springer, Berlin. Zt. f. ang. Chem. 
Ch 0 ES ery SUIS soe Ag PSUR SOR SN a 15 a mI Be Oe M12.00 


Wichelhaus: Vorlesungeniiber chem.-Technologie. 3. Aufl. The- 
odor Steinkopff, Dresden. Zt. f. ang. Chem. 1912, 8. 680. geb.... M22.00 


ANALYTISCHE CHEMIE UND DARAUF BEZUGLICHE BUCHER 


Aufhauser, Dr.: Kohlenuntersuchungen. Thermochem.  Prii- 
fungs-und Versuchsanstalt. 1910. Selbstverlag des  Verf., 
Pee ere Lea ee AOL LS LO dels os! sigahd. Gicey> -Sl Shale 


Bauer, O., und E. Deiss: Probenahme und Analyse von Eisen und 
Stahl. VIII. 2588. u. 128 Textabb. 1912. Jul. Springer, Ber- 
Hii renee ( henret01 2S. LA2Dt a Aeon wht s « ceyhwlece aes M9.00 


Beilsteins Anleitung zur Qualitativen Analyse. 9. Aufl. Neu bearb. 
von Prof. E. Winterstein u. G. Trier. VI. u. 80S. 1909. J. A. 
Bartieieipzig. 26.1. ang. Chem: 1909) 2267). s,s uted Saws ba M2.60 


Birkenbach, L., Dr.: Die Untersuchungsmethoden des Wasserstoff- 
superoxyds. Bd. 7 der ,, Chemischen Analyse.” 142 8. 1909. 
Ferd. Enke, Stuttgart. Zt. f. ang. Chem. 1909, 2221............ M4.40 


Birnbaum, K., Prof.: Leitfaden der chemischen Analyse. 8. verb. u. 
verm. Aufl., bearb. von Prof. E. Dieckhoff. 1909. J. A. Barth, 
Reciecremeeetee ty ani neny LOI, SG... 2 ss. da oc cielo sag bees M4.80 


Bornemann, Georg, Prof.: Chemnitz. Stdchiometrie. 59 durch- 
gerechnete Beispiele u. 265 aufgaben. VIII u. 1928S. 8S. Hirzel, 
Delp mary, Neen TOO OE tS ae ae os eiele eyo the ye M4.00 


Bottger, Wilhelm, Dr., Prof.: Qualitative Analyse vom Standpunkte 
der Jonenlehre. 2. umgearb. u. stark erweiterte Aufl. 524 S. 
1908. Wilh. Engelmann, Leipzig. Zt. f. ang. Chem. 1908, 2618. M10.00 
Stand und Wege der analytischen Chemie. (13. Bd. aus: Die 
chemische Analyse, von Margosches.) 1911. Ferd. Enke, Stutt- 
Gatti. tb. anes Chem. 1912; 8.5830.) AEA SF AO Y chee M1.80 


Classen, Alexander: Quantitative Analyse durch Elektrolyse. 5. 
Aufl. 1908. Jul. Springer, Berlin. Zt. f. ang. Chem. 1908, 2566. M10.00 
Theorie und Praxis der Massanalyse. 46 Abb. IX + 7728. 1912. 
Akademische Verlagsgesellschaft, Leipzig. Zt. f. ang. Chem. 
19127341016! Koll.Zt..1912', S. 61.20.50... is ..geb. M32.00 


Crato, E., Dr.: Massanalyse. VIII u. 305 S, "1909. J. Al ‘Barth, 
PeipzigesZt. ft. angy Chem, 1909, 2219.10605 ese veiaalla seen lade M7.80 
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Dennstedt, M., Prof.: Hamburg. Anleitung zur vereinfachten 
Elementaronalyse fiir wissenschaftliche und technische Zwecke. 
1910. Otto Meissner, Hamburg. Zt. f. ang. Chem. 1911, 647 .... 


Donath, Ed., Prof.: . Uber den Ersatz des Schwefelwasserstoffs in der 
qualitativen chemischen Analyse. Eine Zusammenstellung der 
einschlagigen Methoden. 1909. S. Hirzel, Leipzig. Zt. f. ang. 
Chem: 1909-21200. G23 LO SAG ee 


Eder, Joseph Maria, Prof. Wien, u. Prof. E. Valenta: Wien. 
Atlas typischer Spektren. Uber 600 Abb. typischer Bogen- und 
Funkenspektren von 71. Elementen sowie zum Teil noch nicht 
verOff. Flammenspektren vieler Verbindungen. 1911. Kaiser- 
liche Akademie der Wissenschaften, Wien. Phot. Korr. 1911, 379, 


Ehrhardt, R., Dr.: Tabellen zur Berechnung von Kalianalysen. 
1908. W. Knapp, Halle. Zt. f. ang. Chem. 1909,1740 ......... 
Eijkman, J. F., Prof.: Groningen. Tafeln zum Gebrauche bei der 


Bestimmung von Brechungsindices, nach der Methode der kon- 
stanten Deviation von 40°. Zt. f. ang. Chem. 1910, 1815........ 


Fages y Virgili, Prof. Dr. Juan: Die indirekten Methoden der an-' 


alytischen Chemie. (Sammlung chemischer und chemisch-tech- 
nischer Vortrige.) 1911. F. Enke, Stuttgart. Zt. f. ang. 
Chem. 19]1,, 5.1934. 5. 02.17, TS ee (I ee Geh. 


Fichter, Fr. : Ubungen in quantitativer chemischer Analyse. 1909. 
Fr. Reinhardt, Basel. Zt. f. ang. Chem. 1909, 2220........... 


Fischer, A., Dr.: Elektroanalytische Schnellmethoden. 304 S. 
1908. Ferd. Enke, Stuttgart. Z. f. Koll. 1910’, 230..... Brosch. 


Formanek, Jaroslaw: Untersuchungen und Nachweis organischer 
Farbstoffe auf spektroskopischem Wege. I. Teil. 2. Teil, 
1. Leif. 1911. Jul. Springer, Berlin. Zt. f. ang. Chem. 1909, 
20703. TOL2 FS. (1835.0... oe ec ce i cca Lew) Sau ae eee 


Friihling, R., Prof.: Anleitung zur Untersuchung der fiir die Zucker- 
industrie in Betracht kommenden Rohmaterialien, Produkte, Neb- 
enprodukte und Hilfs substanzen. 7. umg. u. verm. Aufl. 535 8. 
1911. Vieweg & Sohn; Braunschweig. Zt. f. ang. Chem. 1911, 


Fiihner, Dr. phil et med. Hermann, Freiburg i/B. Nachweis und 
Bestimmung von Giften auf biologischem Wege. 89 farb. Text- 
abb. u. 176 S. 1911. Urban u. Schwarzenberg, Berlin u. Wien. 
Zteii. ang.|Chem, 191255. 213 3. tu... nee os «ne ee Geb. 


Glikin, Dr. W.: Calorimetrische Methodik. 51. Fig. 1911. 
Verlag v. Gebr. Borntrager, Berlin. Zt. f. ang. Chem. 1911, 8S. 
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Hanofsky, Karl, Prof., u. Prof. Dr. Paul Artmann: Kurze Anleitung 
zur qualitativen chemischen analyse nach dem Schwefelnatrium- 
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gange. Erginzung zu Prof. Vortmann’s; Allgemeiner Gang der 
qualitativen chemischen analyse ohne anwendung von Schwefel- 
wasserstoffgas. VIL u. 1158. 1910. Franz Deuticke, Leipzig u. 
Wien. Zt. f, ang. Chem. 1911, 591 


Herz, W., Dr.: Physikalische Chemie als grundlage der analy- 
tischen Chemie. Bd. 3 der ,, Chemischen Analyse,’ Margosches. 
1148. 1907. F. Enke, Stuttgart. Z.f. Koll. 1909", 227....... 


Hillebrand, W. F.: Washington. Analyse der Silicat- und Carbon- 
atgesteine. Deutsche Ausgabe unter Mitw. des Verf. iibers. u. 
besorgt von Ernst Wilke-Dérfurt. 2. stark verm. Aufl. der 
,, Prakt. Anl. zur Analyse der Sillkatgesteine,’” von W. F. Hille- 
brand. XVI. u. 2588 S., 25 Fig., 1910. W. Engelmann, Leipzig. 
Zt. f. ang. Chem. 1910, 1125; Zt. f. ang. Chem. 1911, 591........ 


Hinrichsen, F. W.: Die Untersuchung von Eisengallustinten. Bd. 
6 der Sammlung: Die Chemische Analyse, hrsg. von Dr. Mar- 
gosches. 1408. 1909. F. Enke, Stuttgart. Zt. f. ang. Chem. 
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Klut, Dr. Hartwig: Untersuchung des Wassers an Ort und Stelle. 
2. verm. u. verb. Aufiage mit 30 Textfig. und 1508S. 1911. Julius 
Springer, Berlin. Zt. f. ang. Chem. 1911, 8S. 2366.............. 


Kremann, R., Dr., u. K. Kaas: Anleitung zu den Analytisch- 
chemischen Ubungen fiir Anfainger. X u. 109 S. 1909. Gebr. 
Borntrager, Berlin. Zt. f. ang. Chem. 1909, 2267............... 


Kriiss, Gerhard, Prof., u. Dr. Hugo Kriiss: Colorimetrie und quanti- 
tative Spektralanalyse in ihrer Anwendung in der Chemie. 2. 
verb. u. verm. Aufl. Bearb. von Dr. u. Hugo und Paul Kriiss. 
52 Abb. VIII u. 2848. 1909. Leopold Voss, Hamburg, Leipzig. 
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Kiister, F. W.: lLogarithmische Rechentafeln. 9 Aufl. 1909. 
Netiorio0., Leipzig, (Zt.ifiang: Chem. 1578.i..23. 20 ot een 


Ledebur, A.: Leitfaden fiir Eisenhiittenlaboratorien. IX. Aufl. 
170 8S. Fried. Vieweg & Sohn, Braunschweig. Zt. f. ang. Chem. 
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Leo, Max, Dr.: Die Anlauffarben. Eine neue Methode zur (opti- 
schen). Untersuchung .opaker Erze und Erzgemenge. 74 S., 
mit einer Dreifarbendrucktafel u. einer Tabelle. 1911. Theo. 
Steinkopff, Dresden. Z. f. Koll. 1911', 268. Zt. f. ang. Chem. 
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Luchmann, Ernst, Dr.: Neue Methoden zur Massanalytischen 
Bestimmung von Mn, Fe, Cr. 1908. Gebriider Béhm, Katto- 
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Meigen, W., Prof.: Freiburg i. Br. Ubungsbeispiele zur quantita- 
tiven Analyse. 608. Speyer & Kaerner, Freiburg i. Br......... 
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Moser, L., Dr.: Wien. Die Besttmmungsmethoden des Wismuts 
und seine Trennung von anderen Elementen. Aus ,, Die chemische 
Analyse,” Bd. 10. 1909. Ferd. Enke, Stuttgart. Zt. f. ang. 
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Ostwald, Wilh., Prof.: Grossbothen. Die  wissenschaftlichen 
Grundlagen der analytischen Chemie. 5. umgearb. Aufl. 
1910. Wilh. Engelmann, Leipzig. Zt. f. ang. Chem. 1910, 2086. 


Plato, F.: Tafel zur Umrechnung der Volumenprozente in 
Gewichtsprozente und der Gewichtsprozente in Volumenprozente 
bei Branntweinen. Nach den amtlichen Zahlen der Kais. Nor- 
maleichungskomber. 3. Aufl. Jul. Springer, Berlin......... 


Rakusin, M. A.: Die Polarimetrie der Erdéle. 1910. Verlag f. 
Fachliteratur, Berlin-Wien. Zt. f. ang. Chem. 1912,8.1014...... 


Schmidt, Dr. Ernst, Geh. Reg.-Rat, Marburg. Anleitung zur quali- 
tativen Analyse. 7. Aufl. IV + 98S.-und 6 Tafeln. 1911. Ver- 
lag Tausch und Grosse, Halle a/S. Zt. f. ang. Chem. 1912, S. 
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Schoorl, N., Dr.: Utrecht. Beitrage zur mikrochemischen Analyse. 
Sonderabdruck aus der Z. anal. Chem. 46 u. 48. 1909. C. W. 
Kreidel, Wiesbaden. Zt. f. ang. Chem. 1909, 2311. ............ 


Sidersky, D.: Die Dichten der Zuckerlésungen bei verschiedenen 
Temperaturen. Deutsch u. franzésisch. 1908. Vieweg u. Sohn, 
Braunschweig. H. Dunode E. Pinat, Paris. Zt. f. ang. Chem. 
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Smith, Edgar F., Dr., Prof.: Philadelphia. Quantitative Analyse. 
Nach der 4. Aufl. deutsch bearb. von Dr. Arthur Stahler. IV. u. 
338 8. mit 48 Fig. 1908. Veit & Co., Leipzig. Zt. f. ang. Chem. 
1909, 377. Zt. f. ang. Chem. 1910, 262 (Berichtigung).......... 


Stock, Alfred, Prof., u. Dr. Arthur Stéhler: Praktikum der quanti- 
tativen anorganischen analyse. VIII u. 152 8. mit 37 Textfig. 
Jul. Springer, Berlin. Zt. f. ang. Chem. 1910, 1031.............. 


Tafel zur Ermittlung des Zuckergehaltes von Zuckerlésungen. Hrsgn. 
von der Kaiserl. Normaleichungskommission. 1911. Jul. Sprin- 
ger,;Berlin. -Zt.f. ang. Chem. 1911, 647.....2........6. ane 


Thiel, A.: Der Stand der Indikatorenfrage. Zugleich ein Beitrag 
zur Theorie der Farbe. 116 8. 1911. Ferd. Enke, Stuttgart. 
Koll. Zt; 1912", 05, D8 «511,00 405 « asgcategs '« ops. bs teustealtan poem ee ae 


Treadwell, F. P., Prof.: Ziirich. 1. Bd.: Kurzes Lehrbuch der 
analytischen Chemie. 6. Aufl., verm. u. verb. 7. verm. u. verb. 
Aufl. VIIT u. 512 8. 1911. 2. Bd.: Quantitative Analyse, 5 
verm. u. verb. Aufl. IX u. 7048S. 1908. Franz Deuticke, Leipzig, 
Wien. Bd.1: Zt. f. ang. Chem. 1909, 331; 1912,8.478. Bd.1... 
‘Bd.'2: Zt: fang: Chem. 1911, 1029." Bd.2.,.... ..... 4 ee 
Tabellen zur qualitativen Analyse. 1907. Ferd. Dimmler, 
Berlin. § Zt. f. ang;’Chem/:1908; 1721 8.4 Yreeae. is eee Kart. 
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Untersuchungen des Magdeburger Elb- und Leitungswassers von 
1904-1911. Bearbeitet von Dr. Otto Wendel nach den Analysen 
des chemischen Laboratoriums von Dr. Hugo Schulz, Magdeburg. 
Inhaber Dr. Otto Wendel, Dr. Jul. Schulz, Dr. Adolf Wendel. 
1911. Verlag von C. E. Klotz, Magdeburg. Zt. f. ang. Chem. 
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Vortmann, Georg, Prof.: Wien. Allgemeiner gang der qualitativen 
chemischen analyse ohne anwendung von Schwefelwasserstoffgas. 
WienarZteicene: Chem).1908) 1720... iticdlae si Rosh eine. statis. 
Ubungsbeispiele aus der quantitativen chemischen analyse durch 
Gewichtsanalyseeinschliesslich der Elektroanalyse. 3. Aufl. 63 8. 
1910. Franz Deuticke, Leipzig, Wien. Zt. f. ang. Chem. 1911, 


Wallach, Otto, Prof.: G6ttingen. Tabellen zur chemischen Analyse. 
(Zum Gebrauch im Laboratorium und beider Repetition.) 4. Aufl. 
69 S. 1910. A. Mareus & E. Weber, Bonn. Zt. f. ang. Chem. 
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Walland, H.: Chemisches Praktikum (Qualitative Analyse) fiir 
héhere Lehranstalten. 1909. F: Deuticke, Wien. u. Leipzig. 
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Wendel, Dr. Otto: Untersuchung des Elbwassers bei Magdeburg 
und Tochheim wihrend der Eisperiode Jan.-Febr., 1912. 1912. 
Verlag C. E. Klotz, Magdeburg. Zt. f. ang. Chem. 1912, S. 
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Winkler, Clemens, Prof.: Praktische Ubungen in der Massanalyse. 
4, Aufl. bearb. von Dr. Otto Brunck, Prof. a. d. Bergakademie 
Freiberg. 196 8S. 1910. Arthur Felix, Leipzig. Zt. f. ang. 
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Wolbling, H., Dr.: Lehrbuch der analytischen Chemie. 439 S., 83 
Fig., 1 Léslichkeitstabelle. 1911. Jul. Springer, Berlin. Zt. f. 
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- Angeli, Angelo, Prof.: Florenz Uber einige sauerstoffhaltige Ver- 
bindungendes Stukstoffes. Ubersetzt von Prof. Kurt Arndt. 
Ahrens’ Sammlung chem. u. chem. techn. Vortrage. 1908. Ferd. 
Enke, Stuttgart. Zt. f. ang. Chem. 1908, 1771, 2296........... 


Anselmino, Q., Dr.: Greifswald. Das Wasser. Bd. 291 aus 
,, natur und geisteswelt.”’ 1910. B.G. Teubner, Leipzig. Zt. f. 
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Arendt, Rudolf: Technik der anorganischen Experimentalchemie. 
4. umgearb. u. verm. Auflage. Herausgegeben von Dr. L. Doer- 
mer. XXXVI u. 1011, S. mit 1075 Abb. 1910. Leopold Voss, 
Hamburg, Leipzig. Zt. f. ang. Chem. 1912, 8. 479............. 
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Bernthsen, Prof., Dr. A.: Kurzes Lehrbuch der anorgan. Chemie. 
11. Auflage. 1911. Verlag Friedr. Vieweg & Sohn, Braunsch- 
weig. Zt.f) ang.'\Chem. 1912)\S. 263. . 207. 0 Lee, M12.00 
Biltz, Heinr.: Experimentelle Ejinfiihrung in die unorganische 
Chemie. 4. Aufl. 1911. Veit & Co., Leipzig. Zt. f. ang. 
Chem. 1912S 1286 27.5204 00. ee 
Boeke, H. E.: Ein Schliissel zur Beurteilung des Krystallisations- 
verlaufs der bei der Kalisalzverarbeitung vorkommenden Lésungen. 
Sonderabdruck aus der Zeitschrift ,, Kali,” 4. Jahrg., Heft 13 u. 
14. 528. 1910. W. Knapp, Halle. Zt. f. ang. Chem. 1911, 


Bornemann, K., Dr.: Die binadren Metallegierungen. 38 Tafeln 


enth. ca 400 Abb. u. ein Ableselineal. Teil1. 1909..........geh. M7.00 
Teil II. 3 Textfig. u. 13 Tafeln. 1912. Wilh. Knapp, Halle a/S. 
Zt. f. ang: Chem.,.1910, 1174, 1912, 8.1286 1.001. Jy. ot ee 


Boyer, J.: Die synthetischen Edelsteine. Autoris. deutsche Aus- 

gabe, bearb. u. ergainzt von Dr. H. Grossmann u. Dr. A. Neuburger. 

12 Abb. 1910. M. Krayn, Berlin. Zt. f. ang. Chem. 1910, 
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Cavalier, J.: Lecons sur les alliages metalliques. 466 S. u. 24 

Tafeln. 1909. Vuibert et Nony, Paris. Zt. f. ang. Chem. 1910 


Gmelin-Krauts Handbuch der anorganischen Chemie. 7., giinzl. 
umgearb. Aufl., hrsg. von C. Friedheim. Lieferungen 74-107. 
1908/1909. Zt. £:.ang.Chem. 1909, |\2220....244..). et. eee 
Lieferung 108-145. (Herausgegeben von C. Friedheim. o. 6 Prof. 
(Bern), und fortgesetzt von Prof. Franz Peters.) Carl Winters 
Universititsbuchhandlung, Heidelberg. Zt. f. ang. Chem., 1909, 
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Guertler, W., Dr.: Metallographie. Ein ausfiihrl. Lehr- u. Hand- 
buch, etc. 1910. Gebr. Borntrager, Berlin. Zt. f. ang. Chem. 
1909, 2457; 1910, 1223: 1911, 113..............-... 
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Heyn, E. u. O. Bauer: Metallographie. 2 Bde. 1909. G. 
Goschen, Leipzig. Zt. f. ang. Chem. 1910, 700............... je MO.80 


Hoffmann, M. K., Dr.: Lexikon der anorganischen Verbindungen. 
Bd. 1,1. Lieferung. Bd. 3, 1. Lief. 1910. J. A. Barth, Leipzig. 
Zt. f. ang) Chem: '1910,/°1224 oA 2 ae je M4.00 
Janecke, Ernst, Dr.: Kurze Ubersicht iiber simtliche Legierungen. 
98 S. 1910. Dr. Max Jainecke, Hannover. Zt. f. ang. Chem. 
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Jellinek, Karl: Das Hydrosulfit. 2 Bde. Bd. 1: Grundaziige der 
physikal. Chemie des Hydrosulfits im Vergleich zu analogen 
Schwefelsauerstoffderivaten. (Samml. Chem. und chem.-techn. 
Vortrige XVII. Bd; Heft 1-5.) 1911. Ferd. Enke. Stuttgart. 
Zt. f. ang. Chem. 1912, 8. 772. Koll. Zt. 1912", S..46 u. 8. 137. 
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Katalog — Allgemeine Chemie. Liste Nr. 631. 1910. Dr. Robert 
Muencke, G. m. b. H., Berlin, N. W. 6. Zt. f. allg. Chem. 1910, 1720. 
Lunge, Georg, Prof.: Handbuch der Sodaindustrie und _ ihrer 
Nebenzweige. 3. umgearb. Aufl. 2. Bd. Zugleich als 16. Lie- 
ferung von Bolley-Englers Handbuch der chem. Technologie, neue 
Folge. Sulfat, Salzsiure, Leblaneverfahren, Kaustische Soda. 1909. 
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Mennicke, Hans, Dr.: Die Metallurgie des Zinns mit spezieller 
Beriicksichtigung der Elektrometallurgie. 1910. W. Knapp, 
Eades wteteange Chem? 1911 S890 8. ol es Brosch 
Ouvrard, L. Dr.: Paris (Sorbonne). Die Industrie des Chroms, des 
Mangans, des Nickels und des Cobalts. 320 8S. 22 Fig. 1910. 
O. Doin et fils, Paris. Zt. f. ang. Chem. 1910, 1570........... Fes. 
vy. Panayeff, Jos., Dr.: Verhalten der wichtigsten seltenen Erden 
zu Reagenzien. 1909. W. Knapp, Halle. Zt. f. ang. Chem. 
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Ramsay, Sir William: Die edlen und die radioaktiven Gase. Vor- 
trag geh. in deutscher Sprachr in Wien. 1908. Akad. Verlags- 
gesellschaft, Leipzig. Zt. f. ang. Chem. 1909, 514............... 
Schiitz, Dr. Ing. E.: Die Darstellung von Bisulfiten und Sulfiten. 
Luileeevyenspp, calle: = Koll. Zt..1912", 8: 18772... 00.2% geh. 
Swarts, F.: Grundriss der anorganischen Chemie. (Autorisierte 
deutsche Ausgabe von W. Cronheim.) 1911. Julius Springer, 
Per emer aeeanio neni, $OT I. 2402. 722s cn oie «sem oles ci ees 
Urban, K.: Laboratoriumsbuch fiir die Industrie der verfliissigten 
und Komprimierten Gase. W. Knapp, Halle. Zt. f. ang. Chem. 
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Vanino, L., Dr.: Das Natriumsuperoxyd. Bd. 305 der chem.-techn. 
Bibl. von Hartleben. 728. A. Hartleben, Wien, Leipzig. Z. f. 
OA Se SS, Oe Ee Se te a nN ee Se 
Werner, A., Prof.: Ziirich. Neuere anschauungen auf dem gebiete 
der anorganischen Chemie. Heft 8, ,, Die Wissenschaft.” 2. 
Aufl. 2928. 1909. Vieweg & Sohn, Braunschweig. Z..f. Koll. 
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BERGBAU, MINERALOGIE, ETC. 


Bartling, Dr. Rich.: Die Schwerspatlagerstaitten Deutschlands. 19. 
Abb. 1911. Ferd. Enke, Stuttgart. Zt. f. ang. Chem. 1911, 


Boeke, Prof. Dr. H. E.: Die Anwendung der stereographischen Pro- 
jektion bei krystallographischen Untersuchungen. 57 Textabb. 
u. 1 lithogr. Tafel. Gebr. Borntrager, Berlin. Zt. f. ang. Chem. 
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Handbuch der Kalibergwerke, Salinen- und Tiefbohrunternehmun- 
gen. Jahrg. 1912. Verlag der Kuxenzeitung, Berlin, C. 2. Zt. 
fang, Chem. 1912.5, 1520.5... 002 ssnee pues ee 

Handbuch der Mineralchemie. Herausgegeben von Hofrat Prof. Dr. 
C. Doelter, Wien. Bearb. v. G. d’Achiardi, R. Amberg, F. R. v. 
Arlt usw. 4 Bande, ca 200-220 Bogen. Preis per Bogen 65 Pfg. 
Bis jetzt ersch. Bogen 1-50. Zt. f. ang. Chem. 1912, 8. 892..... 


Schiffner, C.: Uranmineralien in Sachsen. 1911. Selbstverlag. 
Freibergi..5. 208. ..Zt.f. ang. Chem, 1911.5, 1933.. .¢5. cane 


Silberberg, Dr. Ludwig: Gesetz iiber den Absatz von Kalisalzen 
vom 25. 5. 1910. 1911. W. Knapp, Halle. Zt. f. ang. Chem. 
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Sommerfeldt, E.: Praktikum der experimentellen Mineralogie, mit 
Beriicksichtigung der krystallographischen und chemischen Grenz- 
gebiete. Bd. IV, d. Bibliothek f. naturwissenschaftliche Praxis. 
Herausgeg. v. Dr. W. Wachter. 1. Tafel, 61 Textfig. XI u. 19258. 
1911. Gebr. Borntrager, Berlin. Zt. f. ang. Chem. 1911, S. 
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VOLKSWIRTSCHAFT 


Aeby, Julius, Dr.: Antwerpen. Gefahrliche Waren. J. Aeby, 43 
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Rue del’Empereur, Antwerpen. Zt. f.ang. Chem. 1910, 1513..... M16.00 


Binz, Arthur, Prof.: Kohle und Eisen. 1909. Quelle & Meyer, 
Leipzig, Zt. fang. Chem. 1909, 18210 sine eee 


Drdésser, Ellinor: Die technische Entwicklung der Schwefelsaure- 
fabrikation und. ihre volkswirtschaftliche Bedeutung. Bd. 4 der 
Sammlung techn.-volkswirtschaftl. Monogr. Hrsg. von Prof. L. 
Sinzheimer. 2208S. W. Klinckhardt, Leipzig. Zt. f. ang. Chem. 
1909, 559 24*.3'2 se, EP Ne ee EE on 5 tan 

Erban, Franz, Dr.: Wien Kartelle und Konventionen in der chem- 
ischen Industrie. 1910. Verlag der Appreturzeitung, gera, Reuss. 
“At. f. ang. Chem. 1910; '124)'8403.:5. 005k Stes, © ot OTe eee 

Felsen, F.: Der Indigo und seine Konkurrenten. 1909. Verlag 
fir Textil-Industrie, Berlin. Zt. f. ang. Chem. 1910, 1369........ 
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Geitmann, Hans, Dr., Ing.: Die wirtschaftliche Bedeutung der 
deutschen Gaswerke. 1910. R. Oldenbourg, Miinchen, Berlin. 
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Jenke, Fritz: Die volkswirtschaftliche Bedeutung des Riinstlichen 
Indigos. 1088. 1909. G. Braunsche Hofbuchdruckerer, Kar!s- 
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Jung, Franz Erich, Dr.: Die rationelle Auswertung der Kohlen als 
Grundlage fiir die Entwicklung der nationalen Industrie. 1909. 
Jul. Springer, Berlin. Zt. f. ang. Chem. 1910, 2039............. 


Liefmann, R. Prof.: Kartelle und Trusts und die Weiterentwicklung 
der volkswirtschaftlichen Organisation. 210 8. 1910, E. H. 
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Ost, H., Prof.: Hannover. Kaliwerke im Wesergebiete und Was- 
serversorgung von Bremen. 1910. Dr, Max Jinecke, Hannover. 
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Schaefer, Franz, Dr.: Die wirtschaftliche Bedeutung der techni- 
~schen Entwicklung in der Papierfabrikation. 1909. Dr. Werner 
“Klinkhardt, Leipzig. Zt. f. ang. Chem. 1910, 64..........+..... 


CELLULOSE, CELLULOID, PAPIER, IHRE FABRIKATION, 


Becker, Dr. Franz: Die Kunstseide. 368 S. mit 142 Abb. 1912. 
Verlag Wilh. Knapp, Halle a/S. Zt. f. ang. Chem. 1912, 8. 


Erban, Franz: Die Anwendung von Fettstoffen und daraus herge- 
stellten Produkten in der Textilindustrie. (Bd. XXVI. der 
Monogr. iiber chem.-techn. Fabrikationsmethoden.) 1911. ° Wilh. 
Knapp, Halle a/S. Zt. f. ang. Chem. 1912, 8.1201...... A 5 al 


Gardner, Paul: Die Mercerisation der Baumwolle und die Appretur 
der mercerisierten Gewebe. 2. vollig umgearb. Aufl. 1912. 
Jul. Springer, Berlin. Zt. f. ang. Chem. 1912, 8. 1476........... 


Klason, Peter, Prof.: Beitriige zur Kenntniss der chemischen 
Zusammensetzung des Fichtenholzes. Ubers. aus dem Schwedi- 
schen auf Veranlassung des Vereins der Zellstoff- und Papierchemi- 
ker. Nr. 2. 415. 1911.. Gebr. Borntrager, Berlin............ 


Masselon, Roberts et Cillard: Le Celluloid. (Fabrication, Appli- 
cations, Substituts.) A. D. Cillard, Paris. Zt. f. ang. Chem. 1911, 
Mme Tn ay. Pas ij acerem beast cablih-s Frs. 
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Beihefte ”’) 2 Tafeln, 56 8. 1911. Theodor Steinkopff, Dresden. 
Zt. f. angt-Chem.»1912)j 308i}... aerdeadss pte bya tals ativs andes. . eebepareeieees 6 


Lewkowitsch, J.: Technologie et analyse chimigue des huiles grais- 
ses et cires. Traduit par E. Bontoux. Tome 1. Zt. f. ang. 
Chem. 1908, 281, 474. Tome 2. Zt. f. ang. Chem. 1909, 2311. 
Tome 3. Zt. f. ang. Chem. 1910, 1079. H. Dunod et E. Pinat, 


Paris: 2 oe Pate Pea A ee 


Mann, H.: Die Schule des modernen Parfiimeurs. Hersgn. vom 
H. Mann. 1912. H. Ziolkowsky. Koll. Zt..1912'.S.323....... 


Marcusson, J.: Laboratoriumsbuch fiir die Industrie der Oele und 
Fette. Mit 21 Abbild. u. 20 Tab. 1911. W. Knapp, Halle a/S: 
Zt. £. anges Chertic:1911)(. 286005. asyir. vers doitowaen's. age eee 


Rakusin, M. A.: Die Theorie der Farbung der natiirlichen Erdéle 
und deren notwendige Konsequenzen. 1909. Verlag fir Fach- 
literatur; Berlin. Zt. f. ang: Chemi? 1910;¢748... 5... ee 


Ubbelohde, L. und F. Goldschmidt: Handbuch der Chemie und 
Technologie der Oele und Fette. III. Bd. l.u.2. Abt. 13 Tafeln, 
225 Abb., 1195 S. 1911. S. Hirzel, Leipzig. Zt. f. ang. Chem. 
1912.8),509..,. -BolleZtetOI25 S760i5 eee exes one nc Geh. 
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ORGANISCHE CHEMIE UND ORGANISCHE HANDBUCHER 


Angeli, Prof., Dr. A.: Neue Studien in der Indol- und Pyrrolgruppe. 
(Deutsch. bearb. v. Dr. W. Roth, Céthen.) 1911. Ferd. Enke, 
tutigare Zt. f, arie*<Chet: 1912) SP S80 a 


Bartelt, Konrad, Dr.: Die Terpene und Campherarten. ca 370 8. 
1908. Carl Winter, Heidelberg. Zt. f. ang. Chem. 1908, 2347.... M12.00 


Comanducci, Ezio, Prof.: Neapel. Die Konstitution der Chinaal- 
kaloide. Deutsche Ausgabe durchges. von Dr. W. Roth, K6then, 
165 8S. 16. Bd., 4-7. Heft von Ahrens’ -Sammlung chem. u. 
chem.-techn: Vortrige. 1911. Ferd. Enke, Stuttgart. Zt. f. 
ie meme ANP AOI oN AMORD UEC lA, ORI 


Carré, P., Prof.: Paris. Hydrocarbures, Alcool et Ethers de la 
Série Grasse. Aus der Sammlung: Encyclopédie scientif. pub- 
liée sons.la-direetion du Dr:. Toulouse. TI] + 410+ XIIS. 1911. 
Octave Dain ete Wile, Parisasiaisunio. a. ceulowii oslo. apie osiee. Frs. 5.00 


Decker, Herman: Carl Graebe’s Untersuchungen iiber Chinone. 
J. Ay Barth, Leipzig.. Zt.f. ang. Chem. 1911,8.,1739 .. 2... 4s 


Gmelin-Kraut: Handbuch der organischen Chemie. 7. Aufl. 
Hrsg. von C. Friedheim. 43. bis 73. Lieferung. Zt. f. ang. 
hermestaud, 00o,-vergl. 1908, 664.050. ee eh. ore 


Goldberg, Irma, Dr., u. Dr. Herm. Friedmann: Die Sulfosiuren 
des Anthrachinons und seiner Derivate. (Eine Zersammenstellung 
derselben:) 1909. .Weidmann, Berlin. Zt. f. ang. Chem. 1910; 
eit ER SSR UAG Coc l, Set a. pcps DOCG Nae ets ae ceby- « a Soya Ta Io cey ee gape M4.00 


Hallerbach, Wilhelm: Uerdingen am Rhein. Die Citronensiure 
und ihre Derivate. 11und1048.. 1911. Julius Springer, Berlin. 
Zt. ft. ang. Chem. 191108132252), ua)! BER ao ee OO, Geb. M4.40 


Holleman, A. F., Prof.: Amsterdam. Die direkte Einfiihrung von 
Substituenten. in den Benzolkern. Ein Beitrag zur Lésung des 
Substitutionsproblems in aromatischen Verbindungen. VI u. 

516.8. 1910. Veit & Co., Leipzig. Zt. f..ang. Chem. 1911, 501. M23:.00 


Jahrbuch der Chemie: MHrsgn. von Prof. Richard Meyer, — Braun- 
schweig. 1907, 1908, 1909. 1909 = 19: Jahrg. Vieweg & Sohn, 
Braunschweig. Zt. f. ang. Chem. 1908, 2297. Zt. f. ang. Chem. 
Pleeetteee. 1. Ol. L908", 310, "Z, fe Koll fort 63... 
Geb. in Lnw. M19.00 
Geb. in Halbfrg. M20.00 


Jahrbuch der organischen Chemie: 1. Jhrg. 1907, 392 S. 1908, 
1909. Hrsgn. von. Prof. Julius Schmidt, Stuttgart. Ferd. Enke, 
Stuttgart.. Z. f. Koll. 1908", 310. Zt. f. ang. Chem. 1909, 1579. 
re LOLs G2 aia s wsue F:njatn a dip ivelegh ait aries? “yay & 

Ley, H.: Die Beziehungen zwischen Farbe und Konstitution bei 


organischen Verbindungen. 1911. 8S. Hirzel, Leipzig. Zt. f. 
Boge tiem, 1912, 5. 1334 jessie wes nbilosiie dwadld. lO). bits 
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Meyer, Hans, Prof.: Prag. Analyse und Konstitutionsermittlung 
organischer Verbindungen. 2. verm. u. umgearb. Aufl. 1909. 
Jul. Springer, Berlin. Zt. f. ang. Chem. 1909, 2312............. 


Richter, M. M.: Lexikon der Kohlenstoffverbindungen. 3 Auflage. 
Leopold Voss, Hamburg, Berlin. Zt. f. ang. Chem. 1910, 1569, 
1912, Sr 4Bay ATs wes ooo ware Shae ae ete ts peel goatee ae 


Schmidt, Dr. Julius: Die Alkaloidchemie in den Jahren 1907-1911. 
2848. 1911. Ferd. Enke, Stuttgart. Zt. f. ang. Chem. 1912, 
So AZT pals ahah S oigcald haeiey ie Sabqeamatck Ges ak ale ne eer 
Die organischen Magnesiumverbindungen und ihre Anwendung 
zu Synthesen, IJ. Sammlung chem. u. chem.-techn. Vortrage. 
Bd. 138. 11-12 Heft. 1908. Ferd. Enke, Stuttgart. Zt. f. ang. 
Chem. 1909; (1482 oso .55 dae tery anes Ce San Shee ull and ‘ 


—— Stuttgart. Uber Chinone und chinoide Verbindungen. 
Ahrens’ Sammlung chemischer u. chem.-techn. Vortraige. Bd. 
lhe sHefte 01. dis ui aie eae >. TUE 


Scholtz, M.: Die optisch aktiven Verbindungen des Schwefels, 
Selens, Zinns, Silcitums und Stickstoffs. Ahrens Samml. chem. u. 
chem.-techn. Vortrige XI. Bd., Heft 12. Zt. f. ang. Chem. 1909, 
LOO ee RE Sais 8 Cedie tea fea ph nce age ete eee ee 


Stoermer, R., Prof.: Die Oxydations- und Reduktionsmethoden 
der organischen Chemie Sonderabdruck aus Th. Weyl’s Hand- 
buch: Die Methoden der org. Chemie. 256 S. 1909. G. 
Thieme, Leipzig. . Z. £., Koll. 1909") 173 2c... -i).2.0 sh ete 


Wallach, Otto: Terpene und Campher. XXII. u. 576 S. 1909. 
Veit & Co., Leipzig. Zt. f. ang. Chem. 1909, 1530............. 


Weyl, Theo., Dr.: Berlin. Die Methoden der organischen Chemie. 
Bin’; Handbuch? -*12°Bd?*355- SI" 1.9" 24° 3.7 ings.) 1 gee 
Thieme, Leipzig. Z. f. Koll. 1911’, 173. Zt. f. ang. Chem. 1908, 
2004. Ziti. ang, Chem. )1900;/2218 5 eerie an eee Pro Lfng. 


Wichelhaus, Dr. H.: Sulfurieren, Alkalischmelze der Sulfosduren, 
Esterifizieren. (Chem. Technologie in  LEinzeldarstellungen, 
herausgeg. v. Ferd. Fischer.) 32 Fig. u. 1 Tafl. Otto Spamer, 
Leipzig. “Zt. f. ang: Chem. 1911, S: 2019". Sic. ee ee Geb. 


Winterstein, E., Prof., u. Dr. G. Trier: Ziirich. Die Alkaloide. 
Kine Monographie der natiirlichen Basen. gebr. Borntrager, Berlin. 
Zt. f..ang.Chem,. 1910, 1992i01) Mimi 2od8 ltteer 


Winther, Adolf, Dr.: Zusammenstellung der Patente auf dem 
Gebiete der organischen Chemie 1877-1905. 3 Bde., gr. 4°., ca. 
4000 S. 1. Bd. 2. Bd. 3. Bd. Austandische 
Patente. Register. Zt. f. ang. Chem. 1908, 2247; 1909, 1088; 
1910, 1867. 1910, Alfred Tépelmann, Giessen.................. 
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PATENT-GESETZE, ETC. 


: Bomborn, Bernhard: Das deutsche Gebrauchsmusterrecht. Bibl. 
: d. ges. Technik, Bd. 134. 1909. Dr. Max Janecke, Hannover. 
Merete et COT. LOOO 1048 on en vias eh oye dee yaks wade ne 


Damme, F., Dr., Geh. Reg.-Rat., Dir im Kaiserl. Patentamt, 
Berlin. Der Schutz technischer Erfindungen als Erscheinungsform 
moderner Volkswirtschaft. 1910. Otto Liebmann, Berlin. 
LEE LO ei ho a a paPis « eau + awpbv net’ ® pites M3.40 


Dennstedt, M., Prof.: Hamburg. Die Chemie in der Rechtspflege. 
1910. Akad. Verlagshandlung, Hamburg. Zt. f. ang. Chem. 
eRe Er MES det, Bidnacn 3. «dsj esau Glesae/ sistas d/o nye ebiace 


Fischer u. Roediger, Dr.: Die Patentgesetze. Hime systema- 
tische Ubersicht der Pat. gesetze der versch. Linder. 2. u. 3. 
Teil. 1907. 1908. Carl Heymann, Berlin. Zt. f. ang. Chem. 
De MM ate ae. eet heer a tendo Eee, OA je. M5.00 


Freund, G. S., Dr., u. J. Magnus: Gesetz zum Schutz der Waren- 
bezeichnungen vom 12. v. 1894. Der friiheren Ausg. 5. vollig 
teem IEL Ee PASCNENLOTIMAG s chs priceless cre 40 dee vise ces esp od M3.50 


Goldschmidt, Karl, Dr.: Das Recht der Angestellten an ihren 
Erfindungen. 41 S. 1909. W. Knapp, Halle. Zt. f. Koll. 
DENN ee 0 7 aoe OY Signa Sea ae CR pier as a An Brosch. M1.50 


Hederich, Dr.: Warenzeichen oder Geschmacksmuster? Uber 
den gesetzlichen Schutz von Etiquetten. Verlag ,, Geistiges 
Higentum,” Charlottenburg. Zt. f. ang. Chem. 1910, 364....... MO.50 


Jahreskatalog des K. K. Patentamtes in Wien. Alphabetisches 
Sachverzeichniss iiber simtliche bis 31. Dec. 1908, 1909, in das 
Patentregister eingetragenen Patente. Lehmann & Wentzel, 

Wise ee Ota OFM LOUOV AD 2 1910297 ooo. severe sbenade 0/8 badd ward K1.00 


Kloeppel, E., Dr.: Patentrecht und Gebrauchsmusterrecht. 1908. 
Carl Heymann, Berlin. Zt. f. ang. Chem. 1908, 2248........... 


Kohler, Josef: Warenzeichenrecht. J. Bensheimer, Mannheim, 
Regma wera. 1 ney Chem) 1901) 74231) 000.00. Jae. ees M8.00 


Samtliche Patentgesetze des In- und Auslandes, etc., nebst dem in- 
ternationalen Vertrag z. Schutze des gewerbl. Eigentums, etc. 
7. neubearb. Aufl. von Dipl. Ing. u. Pat. Anwalt Tennenbaum. 
1909. H. A. Ludwig Degener, Leipzig. Zt. f. ang. Chem. 1909, . 
eae EMER Fine O41 a6 segs vie Dore «oxinicderd Fue «lobes aYanajo iw wel oF M6.00 


Seligsohn, A., Dr.: Patentgesetz und Gesetz betreffend den Schutz 
von Gebrauchsmustern. 4. Aufl. 1909. I. Guttentag, Berlin. 
Meare 1 O09 2502 i ss. wia)s « or ajnicinlabe weaieypiote oomidie ofhop tm o> M13 .00 
Silberberg, Ludwig, Dr.: Gesetz iiber den Absatz von Kalisalzen, 
vom 25. v. 1910. Mit Erliuterungen und Sachregister. 1910. 
W. Knapp, Halle. Zt. f. ang. Chem. 1911,.983........0c00000. M5.40 
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Teudt, Heinrich, Dr.: (Stindiger Mitarbeiter im Kaiserlichen 
Patentamte.) Die Abfassung der Patentunterlagen und ihr 
Einfluss auf den Schutzumfang. Ein Handbuch fiir Nachsucher 
und Inhaber deutscher Reichspatente. 1908. Julius Springer, 
Berlin. Zt. f. ang. Chem. 1908, 2249..... Ms als «gate ae rr M3.60- 

Verzeichniss der deutschen Patentklassen und ihre Einteilung in 

-  Unterklassen und Gruppen. Bearb. im Kaiserlichen Patentamt 
zu Berlin. 2. Aufl. 1910. Bernhard Paul, Berlin. Zt. f. ang. 
Chem. 1O1LTHIGO gays aS ae ie M5.00 

Wassermann, Martin, Dr.: Die grundziige des deutschen Patent- 
rechts. 1910. Dr. Walther Rotschild, Berlin u. Leipzig. Zt. f. 


ang, Chem?'1910) 9417 (a0 2 Gag Se ae ee ee M3.00 

Der unlautere Wettbewerb nach deutschen Recht. 2 Bde. G. J. 

Géschen, Leipzig. Zt. f. ang. Chem. 1911, 1214.............je M0.80 
PFLANZENCHEMIE 


Euler, H.: Grundlagen und Ergebnisse der Pflanzenchemie. 3 
Teile in 2 Banden; 238 u. 297 Seiten. Nach der schwedischen 
Ausgabe. 1908/1909. Vieweg & Sohn, Braunschweig. Z. f. Koll. 
LOO, 594 sessed erste arate a tatae ae Sete oa eae er 


Fischer, Julius, Dr.: Die Lebensvorginge in Pflanzen und Tieren. 

Versuch einer Lésung der physiologischen Grundfragen. 83 S. 

1908. Friedlander & Sohn, Berlin. Z. f. Koll. 1909', 205. Zt. f. 

ang. Chem: 190990138) 2G. OOo. OAR ee M3.00 
Tschirch, A.: Die Chemie und Biologie der pflanzlichen Sekrete. 

95 S. 1908. Akad. Verlagsges, m. b. H., Leipzig. Z. f. Koll. 

1911" 17BfrmioliniaiAi aere. wien dednthy 2 
Vageler, P., Dr.:° Die organogenen Niahrstoffe der Pflanze; O, H, C, 

u. Nals Pflanzennahrstoffe. Aus ,, Wissen u. Konnen.” 148 8. 

Joh. Ambr. Barth, Leipzig. Zt. f. ang. Chem. 1909, 1821....... M3.00 


Wehmer, C., Prof.: Hannover. Die Pflanzenstoffe (botanisch- 
syst. bearb. Chem. Bestandteile u. Zusammensetz. der einzelnen 
Pflanzenarten, Rohstoffe u. Produkte, Phanerogamen). XVI u. 
937 S. Register umfasst 98 S. 1911. Gustav Fischer, Jena. 
Zt. f, ang, Chem 1911791 outa Ao day iie orale eee an M35.00 


PHARMAZIE UND PHARMAKOGNOSCIE 


Apothekengesetze, Die preussischen: Hrsg. von Dr. H. Béttger 
unter Mitw. von E. Urban. 4. umgearb. u. vervollst. Aufl. 
1910. J. Springer, Berlin. Zt. f. ang. Chem. 1910, 1991........ 


Arends, G.: Neue Arzneimittel und pharmazeutische Specialitéten. 
(EHinschliesslich der neuen Drogen, Organ- und Serumpraparate 
mit zahlr. Vorschriften zu Ersatzmitteln u. einer Erklirung der 
gebrauchl. medicin. Kunstansdriicke. 3. sehr verm. u. verb. 
Aufl. 1909. Jul. Springer, Berlin. Zt. f, ang. Chem, 1909, 2310. M6.00 


NEW BOOKS 


Bauer, Dr. phil. Hugo: Die Gehaltsbestimmungen des Deutschen 
Arzneibuches V. 92 8. 1911. Verlag von Ferd. Enke, Stuttgart. 
Fer gee OST BA Ce a AS le oe Ce a eT ag na 


Beckurts, Heinrich, Dr.: Analytische Chemie fiir Apotheker. 2. 
neubearb. Aufl. 1908. Ferd. Enke, Stuttgart. Zt. f. ang. Chem. 
ame ne Pe Ye Alief hcidphe mew Nid aldehe cd hweh. oT 


Buchheister, G. A.: Handbuch der Drogistenpraxis. 9. neubearb. 
Aufl. von Georg Ottersbach. 1909. Jul. Springer, Berlin. Zt. f. 
co SW dU ee = ee ee 9 


Cieszynski, T.: Der polnische Apotheker. Polnischlateinisches 
Worterbuch, etc. 2. verm. Aufl. bearb. von J. Jasinski. 1909. 
J. A. Barth, Leipzig. Zt. f. ang. Chem. 1909, 2120............. 


Dieterich, Eugen: Neues Pharmazeutisches Manual. 10. verm. 
Aufl. 1909. Jul. Springer, Berlin. Zt. f. ang. Chem. 1909, 1090.. 
Diiring, Franz, Dr.: Grafenhainichen. Ubersicht iiber die deutschen 
Reichspatente betreffend Heilmittel und Desinfectionsmittel. 
1168. 8°. 1908. ,, Selbstverlag,” Berlin. Z. f. Koll. 1909", 277. 
FE oe SESS NCAT 0 hh led 0 00 I a ae ne 


Eichinger, Alfons: Die Pilze. 54 Abb. u. 124 S. 1911. B. G. 
Teubner, Leipzig. Zt. f. ang. Chem. 1911, S. 2018 ......... Geb. 


Frankel, Dr. S.: ‘Die Arzneimittelsynthese. 3. umgearb. Aufl. 
1912. Jul. Springer, Berlin. Zt. f. ang. Chem. 1912, 8. 11238.... 


Handbuch der Drogisten-Praxis: (Im Entwurf vom Drogisten- 
verband preisgekrénte Arbeit von G. A. Buchheister, 1910.) Neu 
bearbeitete Auflage v. Georg Ottersbach, Hamburg. 389 Fig. u. 
1260S. 1911. Julius Springer, Berlin. Zt. f. ang. Chem. 1912 


Hell, Gustav: Pharmazeutisch technisches Manuale. Anleitung 
zur rationellen Darstellung pharmazeutischer Praparate, etc. 
Ein Handbuch fiir Apotheker. 5. Aufl. 1910. Urban & 
Schwarzenberg, Berlin, Wien. Zt. f. ang. Chem. 1911, 220 

2 Teile zuje 

Heyl, Prof., Dr. Georg: Erklirung der technischen Priifungs- 
methoden des Deutschen Arzneibuches. 5. Ausgabe 1910. 
9 Abbildungen. 1911. Selbstverlag des Deutschen Apotheker- 
vereins, Berlin. Zt. f. ang. Chem. 1911, 8. 1819 ........... Geh. 

Knolls Pharmaka 1886-1911. Knoll & Co., Ludwigshafen a/Rh. 
PREM SNSETY aE) Le 1), DOO. a oo vpn) dios. oe oysigo akes ajs opwpssrwuenntois ng 

Kommentar zum Deutschen Arzneibuch, 5. Ausgabe, 1910. 1. 
Halbband.- Unter Mitw. hervorr. Fachgenossen, hrsgn. von Dr. O. 
emma ets Far Tit, CU hose: 5 k's avoieta din ele Wilslenicvahs Gunn vohenetobats 

2 Halbband (Auf Grundlage der Hager-Fischer-Hartwich’schen 

Kommentare der friiheren Arzneibiicher, unter Mitwirkg. v. Prof. 

Dr. Bieberstein, Dr. P. W. Dankwortt, etc., in zwei Banden. 1 
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Halbband, S. 1-400. 2. Halbband S. 401-719. 1911. Jul. 
Springer, Berlin. Zt. f. ang. Chem. 1911, 8. 984, 2065.......geh. 


Lenz, W. und G. Arends: Hager’s Handbuch der pharmaceutischen 
Praxis fiir Apotheker, Arzte, etc. 8208S. Lexikongrésse. 1908. 
Jul. Springer, Berlin. Zt. f. ang. Chem. 1909, 89............... 


Lipowski, L., Dr.: Anleitung zur Beurteilung und Bewertung der 
wichtigsten neueren Arzneimittel. 102 8. 1908. Jul. Springer, 
Berlin. .) Zt: f. ang:;Chemni908, ‘2492.08 0 oot eee 

Mannheim, Dr. E.: Pharmazeutische Chemie. I. Anorgan. 
Chemie. (Sammlung Géschen Nr. 543.) II. Bd. Organ. Chemie. 
(Sammlung Géschen Nr. 544.) 1911. Géschensche Verlagsbuch- 
handlung. Gdoschen, Leipzig. Zt. f. ang. Chem. 1911, S. 
2206, “191208. O70 Se. eon be ta ane ee Geb. jedes Bd. 

Oesterle, O. A., Prof.: Bern. Grundriss der Pharmakochemie. 
Gebriider Borntraiger, Berlin. Zt. f. ang. Chem. 1909, 1869....... 

Partheil, A.. Dr.: Konigsberg i. Pr. Kurzgefasstes Lehrbuch der 
Chemie fiir mediziner und Pharmazeuten. Org. Teil. 1. Abt.: 


M8.00 


M17.50 | 


M2.80 


MO.80 


Die Chemie der Fettk6pper. 1909. Carl Georgi, Bonn. Zt. f. - 


ang. Chem. 1909, 2508 So o.00 ls a SP 


Rohden, C.: Die offiziellen atherischen Oele und Balsame. 1911. 
Julius Springer, Berlin. Zt. f. ang. Chem. 1911, 8. 1965 ........ 


Schlickums Ausbildung des jungen Pharmazeuten und seine Vor- 
bereitung zur Gehilfenpriifung. 11. vollst. umgearb. u. bed. 
verm. Aufl. — Hrsg. unter Reduktion von Dr. W. Bottger. 1909. 
J. A. Barth, Leipzig. Zt. f. ang. Chem. 1910, 410.............. 


Schmidt, Ernst, Prof.: Marburg. Ausfiihrliches Lehrbuch der 
pharmazeutischen Chemie. 5. Aufl. 2. Bd. 1. Abt..:....... 
II. Band. Organ. Chemie. Verlag. Friedr. Vieweg & Sohn, 
Braunschweig. Zt. f. ang. Chem. 1910, 1472; 1912, 8. 214...... 


Scholtz, Max, Prof.: Greifswald. Lehrbuch der pharmazeutischen 
Chemie. 1. Bd. Anorganischer Teil. 1940. Carl Winter, 
Heidelberg; ! Zt; fang. Chem: 19102085. 3... ia 


Spiegel, L., Prof.: Charlottenburg. Einfiihrung in die Pharmako- 
logie fiir Studierende der Medizin und der Pharmazie. 193 S. 
1911. Ernst Reinhard, Miinchen. Zt. f. ang. Chem. 1911, 501... 


Squire’s Companion to the British Pharmakopoeia. 18. ed. 1908. 
Jo & A. Churchill) ‘Zt. f. ang*Chem. 1909, 1088. << e i eee 
Thoms, Dr. Prof. H.: Dahlem. Arbeiten aus dem Pharmazeu- 
tischen Institute der Universitat, Berlin. 280 8. 1911. Urban 
& Schwarzenberg, Berlin-Wien. Zt. f. ang. Chem. 1912, 8. 1124 
geh. 

Schule der Pharmazie. Bd. II. Chemischer Teil. 5. verb. 
Aufl. 105 Textabb., 5386S. 1912. Jul. Springer, Berlin. Zt. f. 
ang. Chem. /1912)°S. L4 76500 i ee ns ws oe ne ee 
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~—— Das Pharmazeutische Institut der Universitit, Berlin. 
1910. Borntriger, Berlin. Zt. f. ang. Chem. 1910, 2211 





Arbeiten aus dem pharmazeutischen Institut der Universitit, 
Berlin. 7. Bd. 1910. Urban & ce: ei Berlin, Wien. 
Zt. f. ang. Chem. 1910, 1679. 


Tschirch, A., Prof.: Bern. Hanbuckh ade PHAPMARGpiOkia! 
ca. 30 Lieferungen. 

Hefte 1-4, 5-8, 9-12, 14-18, 19-27. 2 Bde. Hermann Tauch- 
nitz, Leipzig. Zt. f. ang. Chem. 1908, 2440; Zt. f. ang. Chem. 
1909, 1048; Zt. f. ang. Chem. 1910, 261; Zt. f. ang. Chem. 1910, 
ieee soe. (Dem. 1911, 1362... ce. ic icsiesaiege cose ae Pro Lfgn. 


PHOTOGRAPHIE 


Autochrombelichtungstabelle des Wiener Amateurphotographen- 
Pe eG MCC LOLS 9 tod ASAE. Uy. ODS a WD Ale 


Bartels, C. O.: Auf frischer Tat. Beobachtungen aus der niederen 
Tierwelt in Bilderserien nach Naturaufnahmen vom Verf. 1. 
Sammlung. 40 8. Text u. 15 Serien mit 71 Aufnahmen aus 
der niederen Tierwelt. EE. Schweizerbart, Stuttgart. Phot. Korr. 
Tee mC Wake), LS ests pee or tio Hs Lal Laas 


Blecher, Karl: Lehrbuch der Reproduktionstechnik. Lieferung 
2-4,5-6. W. Knapp, Halle. Phot. Korr. 1909, 351, 548.Pro Lief. 


Clerc, L. P.: Paris. Les reproductions Photomécaniques Mono- 
chromes. Photograviire, Similigraviire, Phototypie, Heliograviire, 
etc. XXII u. 396 S. mit 115 Fig. im Text. 1910. O. Doin et 
enim NOG. Horr LOLOPD SL. aside bh 6 te awe dais 5 0 athe Frs. 


Cohn, Paul, Dr.: Wiener Portraits. Sammlung photogr. Ama- 
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Co., Miinchen. Phot. Korr. 1911) 4210 ees. ye. nek eee 


Weigert, F.: Die chemischen Wirkungen des Lichts. 1148. Koll. 
Zt. 1912", S. 205 : 


of 6 0 arte 16 tel ee 0 tee eee of Se Ge es) & © 6 e's Se © 6 6.6 © 4 Ce Oe @ sae 


Wentzel, Fritz, Dr. Ing.: Kinematographen-Films. Nr. 6, 1911 
der Zeitschrift: Kunststoffe. 1911. J. F. Lehmann, Miinchen. 
Phot: Korr tote 3oZ ake oe 2a Preis der Ztschr. halbjahrl. 


—— u. Dr. F. Paech: Photographisches Reisehandbuch; ein 
Ratgeber fiir die photographische Ausriistung und Arbeit auf 
Reisen. Klein 8°. Reich ill. 1909. Gustav Schmidt, Berlin. 
Phot... Korr, 1909, 350. oo con acure « s biiulle © sada eh te See 


Wiener, Otto: Uber Farbenphotographie. Ein Vortrag. J. A. 
Barth, Leipzig. Zt. f. ang. Chem. 1910, 890.............. Ghia 


M4.60 — 


M2.00 


M3.00 


M5.00 


M12.60 


M7.50 


M2.50 


M3.00 


M18.00 
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NEW BOOKS 


Wimmer, Franz Paul: Praxis der Makro- und Mikro-Projektion fiir 
Lehrzwecke in Schule und Haus, sowie fiir Lichtbildervortrage, etc. 
1911. Otto Nemnich, Leipzig. Phot. Korr. 1911, 383.......... 

Wolf-Czapek, K. W.: Angewandte Photographie in Wissenschaft 
und Technik. I. Teil: Die Photographie im Dienste der anorgan. 
Naturwissenschaften; 124 Fig. auf 33 Tafeln und 1008........... 
Il. Teil: desgl. der organ. Naturwissenschaften; 132 Fig. auf 
41 Tafeln und 1198S. 1911. Union Deutsche Verlagsges, Berlin. 
nC TICT OA ALLL 5 2 20G to Lida: oie) eerd cohen hd oso eR AMIS » braies 
III. Teil: Die Photographie im Dienste der Technik. 94 S., 139 


IV. Teil: Die Photographie im Dienste sozialer Aufgaben. 985., 
86 Fig. 1911. Deutsche Union Verlagsgesellsch, Berlin. Zt. f. 
Sal Re rs SETS es nak Sons als <i ce Co okie es 
Hrsgn. mit Unters. hervorr. Fachleute. 4 Teile, jeder etwa 100 S. 
Text u. iber 100 Abb. auf ca. 40 Tafeln. 19 Referate. Union, 
Deutsche Verlagsgesellschaft, Berlin. Phot. Korr. 1911, 385..... 
Die Kinematographie. Wesen, Entstehung und Ziele des 
lebenden Bildes. 2. erw. Aufl. 46Abb. 1911. Union Deutsche 
Verlagsgess, Berlin, 8.61. Phot. Korr. 1911, 423............... 


Zehn Jahre Deutsche Alpenzeitung. Phot. Korr. 1911, 334....... 


von Zamboni, Karl: Anleitung zur Positiv- und Negativretusche. 
3. Aufl. 1908. W. Knapp, Halle. Phot. Korr. 1909, 48...... 


Zimmermann, W.: Die Photographie. 1909. Quelle & Meyer, 
apc. 1) ang. Ghem.-1909,-21210) 225 22 0) eee. 
Zollhandbuch fiir die photographische Industrie. Zusammenstel- 
lung der auslandischen Einfuhrzélle auf die wichtigsten photogr. 
Bedarfsartikel. Bearb. von Fritz Hansen, Berlin. 1708. Hrsgn. 
vom Verein der Fabrikanten photographischer artikel E. V., 
een ee Ot iA OFF. EOIN) 558 lags siilna. calh. sesldl. neledSuain 
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M6.00 


M2.40 


M1.80 


PHOTOGRAPHISCHE KALENDER, ZEITSCHRIFTEN, ETC. 


Agenda Lumiére, 1909, 1910. Lyon, A. Lumiére et ses fils. Gau- 
thier-Villars, Paris. Phot. Korr. 1909, 145; 1910, 193....... Fr. 


Deutscher Kamera-Almanach: gr. 8°. ca. 3008. u. 130 Reprod., 146 | 


Reprod. Bd. 5 = 1909. Begr. von Fritz Loescher, fortgefiihrt 
von Otto Eevel. Gustav Schmidt, Berlin. Phot. Korr. 1909, 44; 
EMMETT Us re ete es ea ee te Oe EO: 


—— Photographen-Kalender: Taschenbuch und Almanach fiir 
1909, 1910, 1911. 2 Teile. 28. Jahrg. 1909. Karl Schwier, 
wT 0 Loa A a oe Jeder Teil fiir sich. 
Phot. Korr. 1909, 43, 244. Phot. Korr. 1910, 44, 298; 1911, 51, 
co 3 aI SR ade A en bea Beide zusammen. 


1.00 


M5.00 
M5.50 


M2.00 
M3.00 
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Jahrbuch des Kamera-Klubs in Wien, 1909. Selbstverlag. Phot. 
Horr. 1909) 547, 2ee ose od tah Soh ds dp bs aboneste ue ope bok ole aeolian o 


Notizbuch fiir Amateurphotographen. 2, verm. u. verb. Aufl. mit 
Belichtungstafel. P. Briinsing, Heidelberg. Phot. Korr. 1909, 


BOD s: .  claesdiya ppgstenaliy «seh pled Dscpon «Site sale Coen de poet Dh cia eek cane M1.20 
Photographischer Abreisskalender, 1910. Phot. Korr. 1910, 46. R. | 
Lechner,’ Wien! iS) J.) jad Gata 28. 2.) ee K3.30 
Photographischer Abreisskalender, 1910, 1911. W. Knapp, Halle. 

Phot. Korr. 1909, 601. Phot. Korr. 1910, 605. 4. Jahrg......... . M2.00 


Photographischer Almanach: Hrsg. Hans Spérl. Ca 144 8. Jahr- 

lich. Ed. Liesegang, Leipzig. Phot. Korr. 1909, 48, 245; 1910, 

AQ eae acente Sle tcasie lace sheet ae a eee ane ae a eee See ea ee M1.50 
— Notizkalender: Hrsgn. von Prof. Dr. Franz Stolze, Berlin. 

1911 = 16. Jahrg. (+ 14. I. 1910, Phot. Korr. 1910, 100.) W. 

Knapp, Halle. Phot. Korr. 1909, 45. Phot. Korr. 1910, 99. 


Phot. Korr. 1911, 334. .2.0 russe fs | etc 6 ee M1.50 
Photographisches Taschen-Notizbuch: Soennecken & Co., G. m. 
b.H., Munchen... Phot. Korr. 1909, 500s)... . 2.3 ee M1.00 


PHYSIKALISCHE— UND THEORETISCHE CHEMIE MATHE- 
MATIK, PHYSIK. . 


Arndt, Kurt: Technische Anwendungen der physikalischen Chemie. 
IV u. 3048. 55 Abb. im Text. 1908. Mayer & Miiller, Berlin. 
7tif. ang, Chem..1908, 2566... dese. Waa 2 M8.00 


Arrhenius, Svante, Prof.: Stockholm. Theorien der Chemie. 
Ubers von A. Finkelstein. 2. neubearbeitete u. bed. verm. Aufl. 
233 S. 1909. Akad. Verlagsgesellschaft m. b. H., Leipzig. Zt. 
f. ang. Chem: 1909;)1655 2 éat.fousiaedas. «a7 oe ee eee ee 


Untersuchung iiber die galvanische Leitfahigkeit der Elek- 
trolyte. Ubers. von Anna Hamburger. Hrsg. von Otto Sackur. 
Ostwald’s Klasoiker, etc. Wilh. Engelmann, Leipzig: Zt. f. 
ang: Chem:'1908;°25649 22) 0. 2G0 SUAS eee M2.50 


Auerbach, Felix, u. Rudolf Rothe: Taschenbuch fiir Mathematiker 
und Physiker. Unter mitw. zahlr. Fachgenossen hrsgn. 2. Jahrg. 
1911.. B. G. Teubner, Leipzig, Berlin. Zt. f. ang. Chem. 1911, 
VAL Tro eich ov sia aug sin meee Son, susnerp ecard lige aie eta os ieee mea Tere ten M7.00 


Bakhuis Roozeboom, Dr. H. W.: Amsterdam. Die heterogenen 
Gleichgewichte vom Standpunkte der Phasenlehre. Drittes Heft, 
Erster Teil. Die terndren Gleichgewichte. 1911. Friedr. 
Vieweg & Sohn, Braunschweig. Zt. f. ang. Chem. 1911, S. 
LT BOs recon a) chee. thigerulecs scat oyas oh ocbee aap WEL 6s nelingt Sg apa 

Badeker, K., Prof.: Jena. Die elektrischen Erscheinungen in 


metallischen Leitern. Aus d. Sammlung ,, Die Wissenschaft.” 
Vieweg-Sohn, Braunschweig. Zt. f. ang. Chem. 1911, 1361...... M4.80 





NEW BOOKS 653 


Bendt, Franz: Grundziige der Differential- u. Integralrechnung. 
4, Aufl. 39 Abb. J.J. Weber, Leipzig. Zt. f. ang. Chem. 1911, 
eee ay. Ue bi dela ete acareeeveek dai eds M3.00 
Benrath, Dr. Alfred: Chemische Konstitutionsbeweise. 79 5S. 
1911. Carl Winters Universitaitsbuchhandlung, Heidelberg. Zt. 
Gren ERE, DOG T Siie.cjiscte od atone sea es Cela cwulan sWUHS 
— Versuch einer Bewertung chemischer Theorien. 1908. C. 
Winter, Heidelberg. Zt. f. ang. Chem. 1909, 89................ M1.20 


Bornstein, R., Prof., u. Prof. W. Marckwald: Sichtbare und un- 
sichtbare Strahlen. 2. neubearb. u. verm. Aufl. 85 Abb. im Text. 
1910. B.G. Teubner, Leipzig. Zt. f. ang. Chem. 1910, 890..... M1.25 


Bruni, Guiseppe, Dr.: Feste Losungen und Isomorphismus. 1908. 
Akad. Verlagsgesellschaft m. b. H., Leipzig. VI.u.1808. Zt. f. 
Bre eee 19097560; °Z, f. Koll. 1909", 154.000 ee vn M5.00 


Byk, Alfred, Dr.: LEinfiihrung in die Kinetische Theorie der Gase. 
1. Teil: Die idealen gase. (Statik und Dynamik der einatomigen 
gase.) 10. B’dchen d. ,, Mathemat. — physikal. Schriften fiir 
Ingenieure und Studierendi,”’ hrsgn. von E. Jahnke. IV u. 1028. 
1910. B. G. Teubner, Berlin, Leipzig. Zt. f. ang. Chem. 1911, 
Ce Rac ntvla knaeriaie yeti st. Sale ew idlin ofa les M3.20 


Coops, G. H., Dr.: Ubersichtliche Darstellung des zweiten Haupt- 
satzes der Thermodynamik und der daraus.herzuleitenden Folgen. 
1909. P.Noordorf, Groningen. Zt. f. ang. Chem. 1909, 2070..... MO.75 


Dessau, Bernhard: Die physikalisch-chemischen Eigenschaften 
der Legierungen. VIII u. 2088. 1910. Vieweg & Sohn, Braun- 
Senwemme ac. tang, Chem.) 191051992) 25). oy fein e's bad IO. 2% Ms8.00 


Duhem, Pierre: Ziel u. Struktur der Physikalischen Theorien. 
Ubers. von Fr. Adler, Vorwort von Ernst Mach. 1908. Joh. 
Ambr. Barth, Leipzig. Zt. f. ang. Chem. 1908, 2392........... M8.00 


Fournier d’Albe, C. E.: Die Elektronentheorie. Gemeinverst. 
Hinf. in die moderne Theorie der Elektricitaét u. des Magnetismus. 
Ubers. von I. Herweg. 1908. Joh. Ambr. Barth, Leipzig. Zt. f. 
MITES CNIS ASU Oe nn a cies gba 3 oP he's paae ot Petes lowe oi M4.80 


Gehrcke, C., Prof.: Die Strahlen der positiven Elektrizitit. S. 
Hirzehereipzie. Zt. f.'ang: Chem. 1910,-115. 0.0. ie. 


Helm, Georg, Prof.: Dresden. Die Grundlagen der hoéheren 
Mathematik. Akad. Verlagsgesellschaft m. b. H., Leipzig. Zt. f. 
EEE EL OOD. Seeley cc ee oa cas. ha e's ORR gc Cae M14.20 


Hinrichsen, Willy, F.: Vorlesungen iiber chemische Atomistik. 7 
Abb. im Text, 1. Tafel. 1908. Teubner, Leipzig. Zt. f. ang. 
EEE ere ferret eee ey aa oe y apenas nee ea nig sie. ehet M7 .00 
van’t Hoff, J. H., Prof.: Berlin. {2III. 1911. Die Lagerung der 
Atome im Raume. 3. umgearb. u. verm. Aufl. 147 8S. 1908. 
Vieweg & Sohn, Braunschweig. Zt. f. ang. Chem. 1908, 2108. 
De EL OUI 00. ys ahaa Poa sae ee ODN hE et vale teoalaw e's M4.50 
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Zur Bildung der ozeanischen Salzablagerungen. 2. Heft. 
1909. Vieweg & Sohn, Braunschweig. Zt. f. ang. Chem. 1909, 
DG 2S ocak PRS PASC A ae as SA Ss 5 i ore 


Janecke, Ernst: Gesittigte Salzlésungen vom Standpunkte der 
Phasenregel. 188 S. 1908. W. Knapp, Halle. Zt. f. ang. 
Chem: ‘1909, 665.5 J.) A Oa oS a ee ee 


von Jiiptner, H.: Das chemische Gleichgewicht auf grund mechan- 
ischer Vorstellungen. 367 8. 1910. B. G. Teubner, Leipzig, 
Berlin, -oZt.-fiangChem, 1911"880P 2) Sets ee 


Kauffmann, Prof. Hugo: Die Valenzlehre. 1911. Ferd. Enke, 
Stuttgart. Zt. f. ang. Chem. 1912, 8. 772 | 


Kaufmann, Walther, Prof.: K6nigsberg i. Pr. und Prof. Alfred 
Coehn, Géttingen. Magnetismus und Elektrizitat. Aus: Miller 
— Pouillets Lehrbuch der Physik und Meteorologie, 10. Aufl. 4 
Bde. — Bd. 4. 1. Abth. 5. Buch. 1909. Vieweg & Sohn, 
Braunschweig. Zt. f. ang. Chem. 1910, 1816 .............. geh. 


Kremann, R.: Leitfaden der graphischen Chemie. Mit 5 azu- 
sammenlegbaren Raummodellen. 1910. Gebr.  Borntrager, 
Berlin. Zt. f. ang. Chem, 1911, 353. (4. aya seein eke ee 


Kréhnke, O., Dr.: Kurze Einfiihrung in den inneren gefiigeaufbau 
der Eisenkohlenstofflegierungen. 1911. Concordia Verlagsges, 
Berlin: .Zt.(f. angChem.:191), 14172. , sea 


Lehmann, O.: Die neue Welt der fliissigen Kristalle, und deren Be- 
deutung fiir Physik, Chemie, Technik und Biologie. 388 S. mit 
246 Fig. 1911. Akademische Verlagsgesellschaft, Leipzig. Zt. 
f. ang. Chem. 1911, 8. 1935. Zt. f. Koll, 1911', 269........ Geb. 


Leiser, R., Dr.: Elektrische Doppelbrechung der Kohlenstoffver- 
bindungen Abhandlungen d. Deutschen Bunsen-gesellschaft Nr. 4. 
1910. W. Knapp, Halle. Zt. f. ang. Chem. 1911, 840.......... 


Levy, Herbert, Dr: Thermodynamische Behandlung einiger Eigen- 
schaften des Wassers und des Wasserdampfes. 1910. Jul. 
Springer, Berlin. Zt. f. ang, Ghem. 1911, 220... ..3.. yemeeee 


Lundén, Harald: Affinititsmessungen an schwachen Sduren und 
Basen. Ahrens’sche Sammlung chem. u. chem.-techn. Vortrage 
Bd. 14, Heft 1-3. 1908. Ferd. Enke, Stuttgart. Z. f. Koll. 
1910', 324:~ Zt: f..ang, Chemi, 1910, 412... <i een 


Marc, Dr. Robert: Jena. Vorlesungen iiber die chemischen Gleich- 
gewichte und ihre Anwendung auf die Probleme der Mineralogie, 
Petrographie und Geologie. 1911. Gustav Fischer, Jena. Zt. f. 
ang.’Chem. 1911, 8. 1818. Koll. Zt. 1912", S.-205 2.2 3 eee 


Mecklenburg, Werner: Die experimentelle Grundlage der Ato- 
mistik. VIII u. 148 8S. 1910. Gustav Fischer, Jena. Zt. f. 
angy Chem. 1911, 1912. -Z, f. Koll..1911", 108 .) >: Suess geh. 


M5.00 


M9.00 


M11.00 


M15.00 


M13 .00 


M6.60 


M7.50 


M13.06 


M3.60 


NEW BOOKS 


Meyer, Julius, Dr.: Berlin. Die Allotropie der chemischen Ele- 
mente. Sammlung Ahrens, etc. 66 S. 1910. Ferd. Enke, 
Stuttgart. Z.f. Koll. 1910", 172. Zt. f. ang. Chem. 1910, 1867. 

Geh. 


Die Bedeutung der Lehre von der chemischen Reactionsge- 
schwindigkeit fiir die angewandte Chemie. Ein Vortrag. IV u. 64 
S. 1908. Akad. Verlagsgesellschaft m. b. H., Leipzig. Zt. f. 
ang. Chem. 1908, 2200. Z. f. Koll. 1908", 248.......... Brosch. 


Obermiller, Jul., Dr.: Stuttgart. Die orientierenden Einfliisse und 
der Benzolkern. 1909. J. A. Barth, Leipzig. Zt. f. ang. Chem. 
Pee eae ee ha ath ee et 


Ostwald, W., Prof.: Die Energie. Aus ,, Wissen u. K6énnen.” 
1908. Joh. Ambr. Barth, Leipzig. Zt.f.ang. Chem. 1909, 954.... 


Ueber Katalyse. 2. Aufl. 1911. Akademische  Verlags- 
gesellschaft, Leipzig. Zt. f. ang. Chem. 1912, 8. 1066.......... 


Ostwald-Luther: Hand- und Hilfsbuch zur Ausfithrung physiko- 
chemischer Messungen. 3. Aufl. Hrsg. von Dr. R. Luther, Dres- 
den, und Dr. K. Drucker, Leipzig. 351 Fig. im Text. 573 8S. 
1910. Wilh. Engelmann, Leipzig. Zt. f.ang. Chem. 1911, 305.... 


Perrin, Prof., Dr. J.: Die Brownsche Bewegung und die wahre 
Existenz der Molekiile. 1910. Th. Steinkopff, Dresden. Zt. f. 
OE ME ee dtd 8 Bb SRS Mn el lag ere a as Oo 


Planck, Max: Das Prinzip der Erhaltung der Energie. IJ. Aufl. 
Sammlung: Wissenschaft u. Hypothese. B.G. Teubner. Zt. f. 
eT Pe es ila ore Sites ars. « Going e eee 4 ends ae aly 
Vorlesungen iiber die Theorie der Warmestrahlung. Joh. Ambr. 
Peapeeiersig.. 7b. 1, ang. Chem. 1909, 1291. oe. oe 


Péschl, Victor, Dr.: Die Harte der festen K6rper und ihre physi- 
kalisch-chemische Bedeutung. 84 8S. 1909. Theo. Steinkopff, 
Dresden. Z. f. Koll. 1909", 173. Zt. f. ang. Chem. 1910, 1772.. 


Ramsay, William, Sir: Moderne Chemie. 1. Teil: Theoretische 
Chemie. Ubers, von Dr. Max Huth. 9. Abb. 2. Aufl. 1908. 
Wemtieup tale, Zt. i. ang. Chem. 1909,°1579.3. 005. 200 


Richards, Theodore William: Cambridge. Experimentelle Unter- 
suchungen tuber Atomgewichte. Unters. von Richards u. seinen 
Mitarbeitern. Deutsch von J. Koppel. VI u. 890 S. 34 Abb. 
1909. Leopold Voss, Hamburg, Leipzig. Zt. f. ang. Chem. 1910, 
nea, fear ea gosta ease ones o esy s: acgir¥ eysemra pe ® sess Sots a HPN vo PEO 


Righi, Augusto: Bologna. Strahlende Materie und magnetische 
Strahlen. Ubers. von Max Iklé. 1909. J. A. Barth, Leipzig. 
emer LOG 412... ess. a a arn pe's «ee Moe ak ee ee PS 


Righi, Augusto: Bologna. Die Bewegung der Ionen bei der elek- 
trischen Entladung. Deutsch von Max Iklé. 70 8S. 1907. 
Joh. Ambr. Barth, Leipzig. Zt. f. ang. Chem. 1909, 474........ 
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Neuere Anschaunngen iiber die Struktur der Materie. 
Deutsch:von Dr.\FoFraenckel 2.260. .2 sant ee M1.40 
Die moderne Theorie der physikalischen Erscheinungen. Deutsch 
von B. Dessau. II. Aufl. 1908. Joh. Ambr. Barth, Leipzig. 





Zt. £.-angChem..1908,)2297 «v.04 st. 5 id tne pwd ela Sp M4.80 
Schenck, Rudolph: Physikalische Chemie der Metalle. W. Knapp, 
Halle. 2 Ztsf: angs:Chem $1909, 1580 :“ar iis beerueeee . cree M7.00 


Skrabal, A., Dr.: Wien. Die induzierten Reactionen, ihre Ge- 
schichte und Theorie. Die Reaction Ferrosalz-Permangant in 
salzsaurer Lésung. Samml. chem. u. chem.-techn. Vortrige. Bd. 

XIII. 10. Heft. 368. 1Abb. 1908. Friedr. Enke, Stuttgart. 
Zt: {; ang.,Chem*. 1909, 1002. <7 5732. tian on te oe Geh. M1.20 


Soddy, Frederick: Die Natur des Radiums. 6 Vorlesungen geh. 
an der Univ. Glasgow, 1908. 31 Abb. XVI u. 272 S. 1909. 
JA. Barth: Leipzig. Zt. f. ang. Chem:1910; 507 23 M6.00 


Thiel, A.: Der Stand der Indikatorenfrage. (Beitrag zur chemi- 
schen Theorie der Farbe. Sammlung Ahrens.) 1911. F. Enke, 
Stuttgart... Zt... ang. Chem. 1911, 8.2475... .s.. 20) see ee 


Thiele, Dr. Johannes: Strassburg. Ueber den Verlauf chemischer 
Reaktionen. Verlag J. H. Ed. Heitz (Heitz & Miindel). Zt. f. 
ang Chem 1911, S. L869 2.) 5 cise ence ieee trake ra eile, er M1.20 


Thomson, J. J.: Die Korpuskulartheorie der Materie. Ubers. 
von G. Siebert. 1908. Vieweg & Sohn, Braunschweig. Zt. f.. 
ang. Ghem:; 1908, 2592 0.7.15 asi, slovecae cueus dae a tae Guess ae, ee M5.80 


van der Waals, Prof. Dr. J. R.: Die Zustandsgleichung. Akade- 
mische Verlagsgesellschaft m. B. H., Leipzig. Zt. f. ang. Chem. 
AMM, So2109 2S cee access ti age ee odie ts ola le, oa 


Wedekind, Prof. Dr. E. und Dr. Lewis: Neue Atomgewichtskurven. 
1910. Ferd. Enke, Stuttgart. Zt. f. ang. Chem. 1912, 8. 629... 


Weber, Heinrich, und Joseph Wellstein: LEnzyklopaedie der 
Elementarmathematik. 3. Bd.: Angew. Elementarmathematik. 
B. G. Teubner, Leipzig. Zt. f. ang. Chem. 1909, 859........... M14.00 


Woker, Gertrud: Die Katalyse, Die Rolle der Katalyse in der 
analyt. Chemie. I. Allgemeiner Teil. XI. und XIJ. Band der 
Sammlung von Hinzeldarstellungen auf dem Gebiete der chem., 
techn.-chem., und physikal.-chem. Analyse. (645 S.) 1910. 
Ferd. Enke, Stuttgart. Zt. f. ang. Chem. 1911, 8. 2366 .......... M20.00 


PHYSIOLOGIE, BIOCHEMIE UND MEDIZINISCHE CHEMIE 


Abderhalden, Prof. Dr. Emil: Berlin. Die Bedeutung der Ver- 
dauung fiir den Zellstoffwechsel, im Lichte neuerer Forschungen 
auf dem Gebiete der physiologischen Chemie. (Vortrag geh. im 
Ingenieur-u. Architekten-Verein, 27. 1. 1911.) 39. S. Urban 
und Schwarzenberg, Berlin-Wien. Zt. f. ang. Chem. 1912, 8. 
GIS ce te a es ee Ae AD Se APE Geh. M1.00 


NEW BOOKS 


—— Handbuch der biochemischen Arbeitsmethoden. 1. Bd.: 
Zt. f. ang. Chem. 1909, 1912; 2. Bd.: Zt. f. ang. Chem. 1910, 601; 
3. Bd.: Zt. f. ang. Chem. 1910, 1721; 4. Bd.: Zt. f. ang. Chem. 


— Lehrbuch der Physiologischen Chemie. In 32 Vorlesungen. 
2. Aufl. vollst. umgearb. u. erweitert. 9848. 18 Fig. 1908/1909. 
Urban u. Schwarzenberg, Berlin-Wien. Zt. f. ang. Chem. 1909, 
Pieper tl. sh ia ad cE aun ee s,. at: nd 


Neuere Ergebnisse auf dem gebiete der speziellen Eiweiss- 
chemie. 1288S. 1909. Gustav Fischer, Jena. Zt. f. ang. Chem. 
DLLs lea ga“ yah aM RRS Gli ig EAD a rack ra Nae a nn A ne 


— Physiologisches Praktikum. 271 Fig.; 283 8. 1912. Jul. 
Springer, Berlin. Zt. f. ang. Chem. 1912, 8. 1525....... Brosch. 


—— Synthese der Zellbausteine in Pflanze und Tier. 1912. Jul. 
pamnger, Berlin. Zt. f..ang; Chem. 1912,8.:1123 .... 326) ba. 


Arthus, Maurice, u. Joh. Starke: Elemente der physiologischen 
Chemie. 353° 8:'°3: ‘Aufl.’ J. ‘A: Barth, Leipzig. Zt. f. ang. 
Cerny tree ye eee a teeny ane ts EOL out Cut he: 


Autenrieth, Dr. W.: Freiburg i/B. Die Chemie des Harns. 28 
Abb., 3448. 1911. J.C. B. Mohr (Paul Siebeck) Tubingen. Zt. 
UME TIPS 26) 1 yAe 521 econ cls Oe iti Wk oc age oo mane ok as Geb. 


Bayliss, W. M.: London. Der osmotische Druck elektrolytisch 
dissoziierter Kolloide. Vortrag gehalten a. d. 8. internat. Physio- 





logen-Kongress, Wien, 27-30 Sept. 1910. Z.f. Koll. 1911’, 55..... ; 


Bechhold, Prof. Dr. H.: Die Kolloide in Biologie und Medizin. 52. 
Abb., mehrere Tab., u. 2. Tafeln, 441 8. 1912. Theodor Stein; 
kopff, Stuttgart. Zt. f. ang. Chem. 1912, S. 729. Koll. Zt. 
Rte eee nna rit do. is RU Wiadautl .al8f.. . 


Buchka, Dr. Karl v.: Die Nahrungsmittelgesetzgebung im Deut- 
schen Reiche. 2. Aufl., XIX. 2945S. 8°. 1912. Jul. Springer, 
Perinewmers i. ang? Chem" 19k 282729 A ee a Fe 


van Calcar, R. P.: Dialyse, Eiweisschemie und Immunitat. 81 8. 
1908. van Doesburgh, Leiden, u. J. A. Barth, Leipzig. Z. f. 
Seria a wel Se RA tg P-L a A ae Ns AON Ge 


Coermann, Amtsgerichtsrat: Nahrungsmittel-Gesetzgebung. (Teil 
XXI.) 1912. Emil Roth, Giessen. Zt. f. ang. Chem. 1912, 
CNM i ag ekg old Fai. de don 2,044 ¥0 fe tens eae toe In Mappe 


Cohnheim, Otto: Chemie der Eiweisskérper. 3. vollst. neu bearb. 
Aufl. 388 8. 1911. Vieweg & Sohn, Braunschweig. Koll. Zt. 
MGs Geen... Zt. i/ ang..Chem. .1912,\S. .2132..ja0. 
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Delbriick, M. und F. Hayduck: Die Garungsfiihrung in Brauerei, 
Brennerei und Presshefefabrik auf Grund der Arbeiten und Er- 


fahrungen des Instituts fiir Garungsgewerbe in Berlin. 6 Textabb. — 


und 226 8. 1911. Paul Parey, Berlin. . Zt. f. ang. Chem. 
1912, S204 Jaws Wy eC RUE. A, EO 


Ehrlich, Dr. Felix: Ueber die Bedeutung des Eiweissstoffwechsels 
fiir die Lebensvorgéinge in der Pflanzenwelt. (Sammlung chemi- 
ischer und chemisch-technischer Vortrige, Band XVII; Heft 9.) 
1911. Ferd. Enke, Stuttgart. Zt. f. ang. Chem. 1912, 8. 771... 


Ehrlich, Paul, Prof., Frankfurt a. M., u. Dr. S. Hata: Die experi- 
mentelle Chemotherapie der Spirillosen. (Syphilis, Riickfallfieber, 
Hiihnerspirillose, Frambésie.) Mit Beitragen von H. J. Nichols, 
New York, J. Iversen, St. Petersburg, Bitter, Kairo, und Dreyer, 
Kairo. 164 8. 1910. Jul. Springer, Berlin. Zt. f. ang. Chem. 
1911; 457% . 2d. te. ca ee ) SE eee 


—— Beitrige zur experimentellen Pathologie und Chemotherapie. 
247 §. 1909. Akad. Verlagsgesellschaft, Leipzig. Zt. f. ang. 
Chém...1910;.1867...... ted ee RK, ee Se Fie a 


von Esmarch, Erwin: Hygienisches Taschenbuch fiir Medicinal- 
und Verwaltungsbeamte, Arzte, Techniker und Schulménner. 4. 
Aufl. kl. 8°. XII u. 324 8. 1908. Jul. Springer, Berlin. Zt. 
f. ang. Chem. 1909, 1196 ... oc. Siee Sie umte.s cukmeees eis gee 


Fischer, Emil: Organische Synthese und Biologie. 288. Faraday 
Lecture, Oct. 10, 1907, Chemical Soc. London. 1908. Jul. 
Springer, Berlin.) Ztf. ang. Chem. 190817210... 2a. 2 ona 


Fischer, Martin H., Prof.: Cincinnati. Das Odem. Eine experi- 
mentelle und theoretische Untersuchung der Physiologie und 
Pathologie der Wasserbindung im Organismus. Mit Autorisation 
der Trustees u. d. Verf., deutsch von Karl Schorr u. Wolfg. Ost- 
wald. 223 S. 1910. Theo. Steinkoff, Dresden. Zt. f. ang. 
Chem:*1911.840. .Z.f. Koll. 71911, 603. .avnc ct. ate ee 


Gaidukov, N.: Dunkelfeldbeleuchtung und Ultramikroskopie in 
der Biologie und in der Medizin.. 18 Abb. VI u. 8385. 1910. 


Gustav Hischer, Jena... 4.4. Koll) 1910" lisicy . ad. ce eee 
Glikin, W., Dr.: Biochemisches Taschenbuch. 348 S. 1909. 
Gebr. Borntrager, Berlin. Zt. f. ang. Chem. 1910, 115........... 


Hammarsten, Olaf: Upsala. Lehrbuch der _ physiologischen 
Chemie. 7. vollig umgearb. Aufl. 947 8. 1910. I. J. Berg- 
mann, Wiesbaden. Zt. f. ang. Chem. 1910, 1991; 1907, 681..... 

Ungeb. 


Handbuch der biochemischen Arbeitsmethoden. Herausg. von 
Prof. Dr. Emil Abderhalden. (Bearb. v. Prof. Dr. Abderhalden, 
Prof. Dr. W. Authenrieth, Prof. Dr. Bechhold, ete.) 5. Band, 1. 
Teil mit 168 Textabb. 1911. Verlag von Urban & Schwarzen- 
berg, Berlin. Zt. f. ang. Chem. 1912, 8. 26 ..........000006 Geh. 
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Der Harn, sowie die tibrigen Ausscheidungen und Korperfliissigkeiten 
von Mensch und Tier, ihre Untersuchung und Zusammensetzung in 
normalem und pathologischem Zustande. Bearbeitet von A. Albu, 
Berlin, A. C. Andersen, Kopenhagen, I. Bang, Lund, usw. 2 
Teile, 1823 S. 1911. Julius Springer, Berlin. Zt. f. ang. 
Ree ALOT fefinglt > isis) odes eth we. ed ae eae Geb. 

Hdber, Rudolf: Physikal. Chemie der Zelle u. Gewebe. 3. neu- 
bearb. Aufl. 671 8S. mit 55 Textfig. 1911. W. Engelmann, 
MMP RLS 2 5, ZOD. i he sie esas oo oS we ae oh 

Hofmeister, Franz: Leitfaden fiir den praktisch-chemischen Un- 
terricht der Mediciner. III. Aufl. 1908. Vieweg & Sohn, 
Braunschweig. Zt. f. ang. Chem. 1908, 2298................... 


Jahresbericht tiber die Ergebnisse der Immunititsforschung, 1907. 
Hrsg. von Dr. Wolfgang Weichard, Erlangen. 542 8. 1908. 
Ferd. Enke, Stuttgart. Zt. f. ang. Chem. 1909, 1949............. 


Kaiserliches Gesundheitsamt: Uebersicht iiber die Jahresberichte 
der 6ffentlichen Anstalten zur techn. Untersuchung von Nahrungs- 
und Genussmitteln im Deutschen Reich 1908. X. 461 und 54 S. 
Gr.4°. 1911. Jul. Springer, Berlin. Zt. f. ang. Chem. 1912, 


v. Koranyi, A., und P. F. Richter: Physikalische Chemie und 
Medizin. 2. Bd. 484 8. 1908. Georg Thieme, Leipzig. Z. f. 
Re ee eee ey. re ee ee UA ee 


Kraft, Ernst, Dr.: Analytisches Diagnostikum. Die chemischen, 
mikroskopischen u. bakteriologischen Untersuchungsmethoden 
von Harn, Auswurf, magensaft, Blut, Kot usw. 146 Abb., 4 farb. 
Tafeln. 1909. Joh. Ambr. Barth, Leipzig. Zt. f. ang. Chem. 
Nee oe MRB acre re aa es Hey iyo she oko <xeieed euchciashebieje 4 wea = «(4 the 


Lockemann, Georg, Dr.: Berlin. Die Beziehungen der Chemie zur 
Biologie und Medizin. 30 8S. 1909. Carl Winter, Heidelberg. 
Teen. ang. cnem. 1910) 1772.2 ou. Lobes. YET: y Ue Vata, 


Loeb, Jacques, Prof.: New York. Die chemische Entwicklung- 
serregung des tierischen Kies. (Kiinstliche Parthenogenese.) 56 
Textfig. 259 S. 1909. Jul. Springer, Berlin. Z. f. Koll. 1909", 
eee re sik es ES oe EL TR A ADS a 


— Die Bedeutung der Tropismen fiir die Psychologie. 51 S. 
Pern meipzig. t,t ang..Chem. 1910, 1772........ .. Geh. 


Loehlein, M., Dr.: Leipzig. Die krankheiterregenden Bakterien 
307. Bd. der Sammlung ,, Aus Natur und Geisteswelt.”’ 1910. 
B. G. Teubner, Leipzig. Zt. f. ang. Chem. 1910, 1772.......... 


Michaelis, Leonor, Dr. med. Prof.: Dynamik der Oberflichen. 
Kine Einfiihrung in biologische Oberflichen-Studien. 88 8S. 
1909. Theo. Steinkopff, Dresden. Z. f. Koll. 1909", 227. Zt. f. 
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Physikalische Chemie und Medicin. Ein Handbuch. 2.-Bd. 
24 Abb. 484 S. 1908. Georg Thieme, Leipzig. Zt. f. ang. 
Chem. 1908, 2240. )euscinsel. «sleet seed tele eae 


Robertson, T.: Brailsford. Die physikalische Chemie der Proteine. 
Ubersetzt von F. A. Wyncken. 447 8. 1912. Th. Steinkopff, 
Dresden. Koll. Zt. 1912', 8S. 58. Zt. f. ang. Chem. 1912, 8. 1384 


Spaeth, Eduard, Dr.: Die chemische u. mikroskopische Unter- 

suchung des Harnes. Handbuch fiir Arzte, Chemiker, Apotheker. 
116 Abb. 845 §. 4. neubearb. Aufl. 1912. Joh, Ambr. 
Barth, Leipzig. Zt. f.ang. Chem. 1908, 2491; 1912,8.1482...... 


Spiegel, Leopold, Dr.: Chemische Konstitution und physiologische 
Wirkung. Sammlung chemischer u. chem.-techn. Vortrage 
(Ahrens-Herz). 14. Bd. Heft 8-10. Ferd. Enke, Stuttgart. 
Zt. f. ang, Chem. 1909)2218 v0. .jjcyaf >. weeps «ce 


Stodel, G.: Les colloides en Biologie et en Thérapeutique. Le 
mercure colloidal électrique. 284 8. 1908. Vigot fréres, Paris. 
Likv KON 1900) S210 Ae pine Eee aah ee 


Strecker, Dr. Wilh.: Chemische Ubungen fiir Mediciner. Greifs- 
walds Zt. f..ang. Chem, 1908, .1'720hiy eas) pee 


Tandler, R., Dr.: Wien. Laboratoriumsbuch fiir den klinischen 
Chemiker. 1228. 11. Bd. von Wohlgemuth’s ,, Laboratoriums- 
biicher fiir, etc.” 1910. W. Knapp, Halle. Zt. f. ang. Chem. 
1911 10302 SO er eee ge ee ee an Geh. 


Tschirch, A.: Die Chemie und Biologie der Sekrete. [Harze.] 
1908. Akad. Verlagsges.m.b.H. Zt. f. ang. Chem. 1908, 1720... 


Uhlenhuth, P., Prof., u. Dr. O. Weidanz: Praktische Anleitung zur 
Ausfiihrung des biologischen Eiweissdifferenzierungsverfahrens 
mit besonderer Beriicksichtigung der forensischen Blut- und 
Fleischuntersuchung, sowie der Gewinnung priacipitierender Sera. 
1909. Gustav Fischer, Jena. Zt. f. ang. Chem. 1910, 364....... 


Weinwurm, Ing.-Chem. Edm., K. K., Prof.: Betriebsstérungen in 
der Malzfabrikation und Bierbrauerei, sowie deren Behebung. 
(Bibliothek der ges. Technik, Bd. 159.) Dr. M. Jaenecke, 
Hanover. Zt: f. ang, Chem..1912, 8; 1007)... .32-. wo eee 


RADIUM, RADIOAKTIVITAT 


Batelli, A., A. Occhialini, u. S. Chella: Die Radioactivitét. Aus 
dem Ital. iibers. von Max Iklé. 4288S. 1910. J. A. Barth, Leip- 
zig, Zt. fang, Chem, 1910) 2040: 5.4.48 « bay « Mek «ee 


Bugge, Giinther: Strahlungserscheinungen, Jonen, Elektronen und 
Radioaktivitaét. Phil. Reklam, Jr., Leipzig. Zt. f. ang. Chem. 
1910, 2038 
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Doelter, C.:, Das Radium und die Farben. VIII u. 133 8S. 1910. 
Theo. Steinkopff, Dresden. Zt. f. ang. Chem. 1910, 840. Z. f. 
A a AF, WN cts | a heraeels he be ca QOOL> « ot 


Greinacher, Heinrich, Dr.: Die neueren Fortschritte auf dem 
Gebiete der Radioaktivitéit. Von Anfang 1906 bis mitte 1908. 
475. 1908. Vieweg & Sohn, Braunschweig. Zt. f. ang. Chem. 
TRI 5 Ee Thao oc abs wo ded w o's ads = 


Kauffmann, H., Prof.: Das Radium. 1008S. 10Abb. Strecker & 
Schroder, otuttgart. Zt. f. ang. Chem! "1910, 15130) oe 


v. Lerch, F.: Beitrag zur Kenntniss der Thoriumzerfallprodukte. 


Sitzungsber d: Akad. d. Wissenschaften, Wien. Math. naturw. 
Kl. 116. Abt II a. Dez. 1907. Zt. f. ang. Chem. 1909, 187....... 


London, E. S., Prof.: St. Petersburg. Das Radium in der Biologie 
und Medizin. 1911. Akademische Verlagsges. m. b. H., Leipzig. 
(ore mcan, LOL: SOO 1.1. OOF. Bidbaaosaeod tl. .t.a0l 


Schiffmer, C., Prof., und M. Weidig: Radioaktive Wasser in 
Sachsen. . 2. Teile.. 1908, 1909.°.Craz. & Gerlach, Freiberg 1. 8S. 
Zt. f. ang. Chem. 1909, 232. Zt. f. ang. Chem. 1910, 364. Teil 1. 

Teil 2. 


RIECHSTOFFE 


Gildemeister, E., u. Fr. Hoffmann: Die Atherischen Ole. 2. Aufl. 
von E. Gildemeister: Die alth. Ole. Bearb. im Auftrage der Firma 
Schimmel & Co., in Miltitz bei Leipzig. 1. Bd. 1910. L. 
Staackmann, Leipzig. Zt. f. ang. Chem. 1911, 888............. 


Knoll, Dr. Rudolf: Synthetische und isolierte Riechstoffe und deren 
Darstellung. Monog. uber chem.-techn. Fabrikationsmethoden. 
Bd. X. 1908. Wilh. Knapp, Halle. Zt. f. ang. Chem. 1908, 


Leimbach, Robert, Dr.: Die aetherischen Ole Eine kurze. Dar- 
stellung ihrer Gewinnung und ihrer Untersuchung, eine Zusam- 
menstellung ihrer wichtigsten merkmale. Bd. 21. Monogr. ii. 
chem. techn. Fabrikat. methoden. W. Knapp, Halle. ...Brosch. 


Mann, H.: Die moderne Parfiimerie Unter Mitw. von Fachkollegen 
hrsg. von H. Mann. ‘2. verb. Aufl. 5608S. 1909. H. Ziolkow- 
sky, Augsburg. Zt. f. ang. Chem. 1910, 1125. Z. f. Koll. 1910’, 
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Simon, Oscar, Dr.: Laboratoriumsbuch fiir die Industrie der Riech- 
stoffe. 1908. W.Knapp, Halle. Zt. f. ang. Chem. 1908, 2155... 


SPRENGSTOFFE 


Biedermann, Rudolf, Prof.: Berlin. Die Sprengstoffe, ihre 
Chemie und Technologie. Aus: Natur u. Geisteswelt, Bd. 286. 
1910. B.G. Teubner, Leipzig. Zt. f. ang. Chem. 1910, 1991... 
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Brunswig, Dr., H.: Explosivstoffe auf grund des in der Literatur 
veroffentlichten Materials bearbeitet. 56 Fig. im Text, u. 56 
Tabellen. 1909. J. A. Barth, Leipzig. Zt. f. ang. Chem. 1909, 


1708 £0.» ATs BACT ah. SR SS M9.00 
Escales, Richard, Dr.: Chloratsprengstoffe. 1910. Veit & Co., 
Leipzig® Ztefang; Chem a19ll, 215229" ee Geh. M8.00 


Guttmann, Oscar: Zwanzig Jahre Fortschritte in Explosivstoffen. 
4 Vortrage, geh. in der Royal Soc. of Arts, London, Noy./Dec. 
1908. 11 Abb. u. 1 farb. Tafel. 1909. Jul. Springer, Berlin. Zt. f. 
ang? Chem.’ 1909, 1196.2 core «os cae pw nvece eather M3.00 


Kast, H., Dr.: Anleitung zur chemischen und physikalischen Un- 
tersuchung der Spreng- und Ziindstoffe. 1909. Vieweg & Sohn, 
Braunschweig. Zt. f. ang. Chem. 1909, 1654.................. M4.20 


Kedesdy, E., Dr.: Die Sprengstoffe. 105. Bd. der Bibl. der gesam- 
ten Technik. 1909. Dr. Max Janecke, Hannover. Zt. f. ang. 
Chem: 1909,.618 3.00. itiglesn) Ale a A M4.60 


TOXIKOLOGIE UND GERICHTLICHE MEDIZIN 


Autenrieth, Wilh., Prof.: Freiburg i. B. Die Auffindung der Gifte 
und stark wirkender Arzneistoffe. 4. vollst. neubearb. Aufl. 
1909. J.C. B. Mohr, Tiibingen. Zt. f. ang. Chem. 1910, 411... M8.60 


Gadamer, J., Prof.: Breslau. Lehrbuch der chemischen Toxi- 
kologie und Anleitung zur Ausmittlung der Gifte fiir Chemiker, 
Apotheker und Mediziner. Bearb. von Prof. Gadamer unter 
Mitw. von Prof. W. Herz u. Dr. G. Otto Gaebel. XII u. 725 S., 
31 Abb., 1 Tafel der Blutspektra u. 10 Tabellen. 1909. Vanden- 
hoeck u. Ruprecht, Gottingen. Zt. f. ang. Chem. 1911, 648..... M20.00 


Leers, Otto, Dr.: Berlin. Die forensische Blutuntersuchung. 1910. 

Jul. Springer, Berlin. Zt. f. ang. Chem. 1910, 1771....... Rh os M6.80 
Mannheim, E., Dr.: Toxikologische Chemie. 6 Abb., 1478. 1909. 

G. J. Géschen, Leipzig. Zt. f. ang. Chem. 1910, 1369. Z. f. Koll. 
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Poulsson, E.: Lehrbuch der Pharmakologie fir Arzte und Studier- 
ende. Deutsch von Fr. Leskien. 574 S. 1909. S. Hirzel, 


Leipzig.” Zt. f. ang, Chem 1910314727 a. ss. oa ee M15.00 
Rambousek, Dr. J.: Gewerbliche Vergiftungen. 1911. Veit & Co. 
Leipzig. Zt, f. ang..Chem. 1912, 8.730 . 7. o..-. Ja5) eee Geb. M13.50 


Schmiedeberg, O., Prof.: Strassburg. Grundriss der Pharmako- 

logie in bezug auf arzneimittellehre und Toxikologie. 6. Aufl. 

1909. F.C. W. Vogel, Leipzig. Zt. f. ang. Chem. 1910, 1570... 
Geh. M11.50 
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Schmidt, W. A., Prof.: Kairo. Die Erkennung von Blutflecken 
und die Unterscheidung von Menschen- und Tierblut in der gerichts 
praxis. 318. gr. 8°. Quelle & Meyer, Leipzig. Zt. f. ang. Chem 
RE ine ea ile ne eat cg occ cw 4 < 6:0 0 eielare hua deine M0.80 
Teleky, Dr. Ludwig: Die gewerbliche Quecksilbervergiftung dar- 
gestellt auf Grund von Untersuchungen in Oesterr. 14. Abb., 17 


Tab. 228. S. 1912. A. Seydel, Berlin. Zt. f. ang. Chem. 
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INDEX 


Acceleration, of gravity, 515. 
unit of, 515. 

Acetic acid, melting points of, 406. 
specific gravity of, 406. 

Acid calculations, 531. 

Acid values of oils, conversion into 
oleic acid, 67. 

Acids and bases, value of normal solu- 
tions of, 52. 

Acids, basicity of, with various in- 
dicators, 51. 

heats of neutralization of, 500. 
relative avidity of, 501. 

Alcohol, ethyl, comparison of per cents 
by weight and by volume, 431, 
434. 

density of, 423, 425, 428. 

methyl, specific gravity and_per- 
centage by weight and volume, 
423, 436. 

methyl, refractometer readings of, 
4 


calculation of, 441. 
percentage of, by volume and by 
weight, 417. 
refractometer readings of, 439. 
specific gravity and percentage of, 
by volume, 417. 
tables of Bureau of Standards, 423. 
Alkaloids, physical constants, 339. 
Alloys, fusible, melting point and com- 
position of, 376. 
of definite composition, formation 
of, 563. 
American standard Baumé scale, 526. 
Ammonia, specific gravity of, 408 
Ammonium, chloride, specific gravity 
of solutions of, 444. 
sulphate, specific gravity of solu- 
tions of, 443. 
Anthracite coal, chemical composition 
and heat of combustion of, 504. 
Assay-ton system, 551. 
Atmosphere, definition of, 517. 
pressure of, 542. 
Atomic and molecular weights and 
their logarithms, 39. 


Atomic weights for 1909, 1. 

Available chlorine in bleaching pow- 
der solution at 15°, 444. 

Avidity of acids, 501. 


Barometer, 542. 
corrections for, 542. 
readings, correction of, for tempera- 
ture, 72. 
Basicity of acids with various indi- 
cators, 51. 
Baumé, degrees and specific gravity 
equivalent of, 379. 
hydrometer, 525. 
Bishop, H. B., fuming sulphuric acid, 
397. 
specific gravity of sodium  bisul- 
phite, 451. 
specific gravity of sodium hypo- 
sulphite, 448. 
oo gravity of sodium sulphite, 
50. 


specific gravity of sulphuric acid, 
393. 


specific gravity of zine choride, 454. 

Bituminous coal, chemical composition 
and heat of combustion of, 505. 

Bleaching powder solution, available 
chlorine in, 444. 

Boiling point of water at 680 to 809 
mm. pressure, 467. 

Boyle’s law, 5438. 

British Imperial and metric weights 
and measures, equivalents of, 477. 

Bureau of Standards, alcohol tables 
of, 423. 

Butter fat, Polenske values of, 68. 

Butyro-Refractometer readings, conver- 
sion of, to indices of refraction, 69. 


Cadmium chloride, specific gravity of 
solutions of, 456. 
Calculation, accuracy of, 518. 
of gas analyses, tables for, °70. 
of volumetric analyses, tables for, 51. 
Carbon dioxide, table of density of 
(Parr), 76. 
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Charles’ law, 544. 
Chemical and physical constants of, 
fats and waxes, 61. 
lubricating oils, 65. 
oils, 57. 
Chemical composition.and heat of com- 
bustion of, anthracite coal, 504. 
bituminous coal, 505. 
coal gas, 510. 
lignite, 507. 
natural gas, 509. 
oven cokes, 506. 
petroleum, 508. 
water gas, 511. 
wood, 508. 
Coal, chemical composition and heat 
of combustion of, 505. 
gas, chemical composition and heat 
of combustion of, 510. 
Coefficient, of expansion, 517. 
of expansion of gases, 73. 
Coke, chemical composition and heat 
of combustion of, 506. 
Comparison of metric and U. 8. 
weights and measures from 1 to 
10, 472. 
Constant boiling hydrochloric acid, 
composition of, 405. 
Conversion, of acid values of oils into 
oleic acid, 67. 
_ of butyro-refractometer readings to 
indices of refraction, 69. 
Correction of barometer readings for 
temperature, 72. 
Cupric, chloride, specific gravity of solu- 
tions of, at 17.5°, 444. 
sulphate, specific gravity of solu- 
tions of, 445. 


Density, 519. 
of gases, 3. 
of nitrogen, 74. 
of water, at 0° to 36°, 457. 
at 30° to 102°, 458. 
at 100° to 320°, 458. 
Dilution, and concentration of liquids, 
556. 
to a certain specific gravity, 565. 
Dyne, 516. 


Elements, Mendeléeff’s periodic sys- 
tem of, 2. 
physical constants of, 4, 


INDEX 


Equivalents, of degrees Baumé and 

specific gravity, 379. 

of metric and British Imperial 
weights and measures, 477. 

of metric and U. S. weights and 
measures, 469. 

Essential oils, physical and chemical 
constants of, 356. 

Ethyl alcohol, comparison of per cents 
by weight and by volume, 431, 
434. 

density of, 423, 425, 428. 
refractometer readings of, 439. 
calculation of, 441. 
Expansion, coefficients of, 517. 


Factors, 551. 
for the calculation of indirect gravi- 
metric analyses, 37. 
gravimetric, and their logarithms, 10. 
Fats and waxes, physical and chem- 
ical constants of, 61. 
Ferric, chloride, specific gravity of solu- 
tions of, 445, 
sulphate, specific gravity of solutions 
of, 446 
Ferrous sulphate, specific gravity of 
solutions of, 446. 
Figuring, accuracy of, 518. 
Force, unit of, 516. | 
Fuming sulphuric acid, 397. 
specific gravity of, 392. 
Fundamental equivalents of metric 
and U. 8S. weights and measures, 
470, 
Fundamental units, 515. 


Gas, analyses, tables for the calculation 
of, 70. : 
calculations, 543. 
coal, chemical composition and heat 
of combustion of, 510. 
natural, chemical ‘composition and. 
heat of combustion of, 509. 
volumes, reduction of, to 0° and 
760 mm., 70. 
water, chemical composition and heat 
of combustion of, 511. 
Gas and mercury thermometers, 539. 
Gases, coefficient of expansion of, 73. 
density of, 3. 
solubility of, in water, 73a. 
German books, review of, 596, 


INDEX 


Glycerene, specific gravity of aqueous 
solutions of, 442. 

Gravimetric factors and their loga- 
rithms, 10. 

Gravity, variations of, 517. 


Heat of combustion of, anthracite 
coal, 504. 
bituminous coal, 505. 
coal gas, 510. 
lignite, 507. 
natural gas, 509. 
oven cokes, 506. 
. petroleum, 508. 
various substances, 502. 
water gas, 511. 
wood, 508. 
Heats of, formation, 482. 
neutralization of acids with forma- 
tion of sodium salts, 500. 
solution, 494. 
Hydrochloric acid, composition of 
constant boiling, 405. 
specific gravity of, 403, 405. 
Hydrometer, Nickolson’s, 520. 
Hydrometers, 524. 
Hydrostatic, balance, 523. 
pressure, 519. 


Indirect gravimetric analyses, factors 
for the calculation of, 37. 

Inorganic compounds, physical con- 
stants of, 101. 

International atomic 
19138, 1. 


weights for 


Jolly’s spring balance, 520. 
Kilogram, definition of, 515. 


Leach and Lythgoe, refractometer 
readings of methyl and ethyl 
alcohol, 439. 

Length, unit of, 515. 

Lignite, chemical composition and 
heat of combustion of, 507. 

Liquids, dilution and concentration 
of, 556 

methods of determining 
gravity of, 523. 

Lithium chloride, specific gravity of 

solutions of, 456. 


specific 
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Liter, definition of, 515. 

Logarithms, table of, 79. 

Lubricating oils, .physical and chem- 
ical constants of, 65. 

physical constants of, 64. 

Lythgoe and Leach, refractometer 
readings of methyl and ethyl 
alcohol, 439. 


Mass, unit of, 515. 
Melting point, and composition of fusi- 
ble alloys, 376. 
of acetic acid, 406. 
Mendeléeff’s periodic system of the 
elements, 2. 
Mercury, vapor tension of, at 40° to 
880°, 468. 
Meter, definition of, 515. 
Methyl alcohol, refractometer readings 
of, 439. 
calculation of, 441. 
specific gravity and percentage by 
weight and volume, 4386 
specific gravity of, 435. 
Metric and British Imperial weights 
and measures, equivalents of, 477. 
Metric and U. 8. weights and mea- 
sures, equivalents of, 469. 
fundamental equivalents of, 470. 
Mixed acids, formation of, 559. 
Mixtures of definite composition, for- 
mation of, 558. 
Mohr specific gravity balance, 523. 
Molecular and atomic weights and 
their logarithms, 39. 


Natural gas, chemical composition and 
heat of combustion of, 509. 

New books, review of, 571. 

Nickolson’s hydrometer, 520. 

Nitric acid, specific gravity of, 399, 
401 


Nitrogen, density of, 74. 
Normal, solutions of acids and bases, 
value of, 52. 
oxidizing and reducing solutions, 
value of, 54. 
precipitation reagents, value of, 56. 


Oils, physical and chemical constants 
of, 57 
table for calculation of specific grav- 
ity of, 68, 
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The Chemist's 
Duplex Slide Rule 


Designed by Dr. R. Harman Ashley 
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The Chemist’s Duplex Slide Rule represents the successful 

completion of a long series of experiments to adapt the loga- 
2 rithmic and cologarithmic scales, in conjunction with the chem- 
ical gauge points, to the rapid solution of the problems en- 
countered by the chemist. By the use of this Rule, problems 
in Stoichiometry, such as Gravimetric Analysis, Volumetric 
Analysis, Equivalents, Percentage Composition, Conversion 
Factors, Volume of gas from a given weight of substance at 
different temperatures and pressures, and many other analogous 
problems are quickly and easily solved. 

Aside from the solution of the chemical problems above re- 
ferred to, any arithmetical problems solvable by logarithms are 
readily and accurately done with a minimum number of settings. 

The Rule carries 138 chemical symbols, which include the 
common acids, bases, salts, oxides and elements, and which are 
arranged in the order of their molecular weight. 

As each symbol has its individual position corresponding to 
the logarithm of its molecular weight, the number of permuta- 
tions and combinations possible covers the requirements of 
almost any problem. 
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SECTIONAL VIEW—SEVENTH- Y 
EIGHTHS ACTUAL SIZE 


The application of a simple rule enables the Chemist 
to locate other symbols of less frequent occurrence. 

The Chemist’s Duplex Slide Rule may be relied upon to give 
accurate readings to three significant figures, with a maximum 
apparent error of one-tenth per cent. This error is quite within 
the limit of accuracy of the average operation of the analytical 
Chemist. 

The Rule does not attempt to replace logarithms, but it is a 
valuable adjunct to the Chemist in checking up results and it: 
may be conveniently used whenever rapid approximations to 
within a fair degree of certainty are desired. 

In many cases, the operator may solve a chemical problem 
directly with the Rule. It is made of high grade material, has 
a 10 in. scale, engine divided, and each rule is accompanied by 
a manual containing clear, comprehensive instructions for use. 

Write to our nearest office for a complete description of this 
rule. 
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Surveying Instruments 
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D. Dan Wostrand Company, 25 parr 
Place, Mew Work, are prepared to supply any of the 
books listed in the foregoing bibliogtapby, as well 
as any otber publication treating of 


Chemistry or the Chemical Mnoustries 


A complete stock of books is tip Rept on band 
and we sball be glad to forward to any address our 
free complete catalogs of Kooks on Chemistry or 
any otber Engineering or Scientific Subject 


Requests for tnformation concerning books on any 
scientific subject are given prompt and careful 
attention. 


Wie are ready at all times to give immediate conz 
sideration to requests for books to be gent for ex= 
amination. 


Pin 
a 


f 


\ 
iy 
nae 





( ¥ “ 
rans: 


Vas 


(NHN \ y AUIS 

NPC Rat ie Ud rahi a) 

WM Hite best 
ue 





oy 


eth 


' Si sath een 
Oey Wa 


try! 4 
PERS 
A 


y 


1) 


eens 
« 








